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iigned  for  the  serious  operator  on 
144, 440  and  1200MHz,  ICOMs  IC-9TO 
brings  futuristic  technology  to  DX,  digital 
and  satellite  communications. 

Versatile  Communications* 
The  IC-370  comes  fully  equipped  as  an  all  mode 
dual  bander  for  144MHz  and  440MHz*  Expand 
your  limits  on  1200MHz  with  the  optional 
UX-97  band  unit  or  listen  to  the  world  with 
the  UX-R96  50  -9G5MHz  receive  unit. 

Satellite  Communications. 
Reach  beyond  the  stars,  communications  via 
satellite  has  never  been  easier  The  amazing 
IC-9TO  automatically  tracks  uplink  and 
downlink  frequencies  as  the  tuning  control 


The  New  IC-970 

is  rotated.  Ten  memory  channels  specially 
designed  for  quick  satellite  communications 
emphasize  ICOMs  total  commitment  to 
your  future  communications  needs. 

Progressive  Quality  Throughout 
Dual  band  watch  lets  you  receive  both  main 
and  sub  band  audio  simultaneously*  Multiple 
scanning  systems  on  the  main  and  sub  bands, 
plus  99  memories,  an  easy -to-read  multi-func- 
tion display  and  ICOM  s  IDS  system  create 
the  transceiver  of  tomorrow  Additional 
features  include  a  built-in  pager,  code  squelch 
function,  direct  keyboard  entry  and  ICOM's 
av  system.         s  " 

See  tomorrows  transceiver  today  at 
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your  local  ICOM  dealer.  You'll  see  why  the 
IC*9fl)  is  the  transceiver  of  a  new  generation! 

CORPORATE  HEADQUARTERS 

COM  Amenta,  be,  2390-1  t9h  toe  HJL,  Betaue.  M  9600* 

Customer  Soviet  Hotline  (206)454-75 19 

CUSTOMS  SERVICE  CENTOS 

3150  Pram**  Drive.  Suite  126r  taring,  TX  75063 
1 777  Phoeni*  Pancway,  Suite  201.  Atlanta.  GA  30349 
3071  ■  MS  Road,  Unii  9.  Richmond,  B.C.  V6X  2JA  Canada 
23BD-1  I6ih  Ave,  ME,  BeHevUft,  YYA  9B0O4 
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First  in  Communications 


FOUR  user  selectable  operating  modes  and 
a  90  number  autodialer  make  Private  Patch  V 

the  ONLY  choice! 


SELECT  AN  OPERATING  MODE 
USING  THE  BUILT-IN  KEYBOARD.  .  . 

1.  SIMPLEX  SAMPLING  PATCH 

Private  Patch  V  achieves  a  level  of  sampling  patch  performance 
unobtainable  in  any  other  product.  Crucial  to  performance  is 
the  noise  squelch  filter.  Compare  our  five  pole  filter  to  the 
competition's  two  pole  filter,  Advanced  software  algorithms 
perform  noise  correlation  tests  which  result  in  greater  useable 
range  than  the  competition.  Nine  selectable  VOX  enhancement 
ratios  allow  you  to  vary  performance  from  straight  sampling  to 
highly  VOX  enhanced,  (sampling  rate  decreased  while  the  land 
party  is  speaking).  The  mobile  is  in  full  control  and  can  break- 
in  at  any  time. 

2.  SIMPLEX  VOX  PATCH 

VOX  mode  offers  superb  simplex  operation  with  any  radio, 
including  synthesized  and  relay  switched  models.  VOX  mode 
has  other  advantages  too.  1.  A  linear  amplifier  can  be  used  to 
extend  straight  simplex  range,  2,  You  can  operate  through  any 
remotely  located  repeater  to  greatly  extend  range.  3.  If  desired 
you  can  connect  Private  Patch  V  to  the  MIC  and  speaker  jack 
Of  your  radio.  NO  INTERNAL  CONNECTIONS  ARE  REQUIRED. 
Control  is  maintained  automatically  with  built-in  dial  tone 
detection,  busy  signal  detection  and  fully  programmable  activity 
and  time  out  timers,  An  optional  electronic  voice  delay  board 
eliminates  first  word  clipping  with  slow  switching  radios. 

3.  DUPLEX  PATCH 

Select  duplex  mode  when  connecting  Private  Patch  V  to  your 
existing  repeater  or  duplex  base  station.  Many  features  including 
semhduplex  privacy  mode  are  user  programmable.  The  mobile 
is  in  full  control  at  all  times. 

4.  REPEATER  CONTROLLER 

Private  Patch  V  will  convert  any  receiver  and  transmitter  into 
an  outstanding  performing  repeater  with  duplex  autopatch. 
Features  such  as  repeater  on/off  code,  hangtime,  activity  timer 
time,  CW  ID  interval  etc.  are  fully  user  programmable.  Private 
Patch  V  is  the  right  choice  for  your  club  system. 


Private  Patch  V  is  a  totally  new  concept  in  automatic 
phone  patches.  A  built-in  keyboard  and  menu  driven 
display  allow  you  to  customize  all  modes,  features, 
and  functions  specifically  to  your  application. 

Private  Patch  V  can  be  a  sampling  patch  today,  A  VOX 
patch  tomorrow.  And  a  repeater  controller  next  year! 

You  may  never  need  another  patch  again* 

COMPARE  THESE  FEATURES. . . 

•  90  phone  number  autodialer 

•  Last  number  redial 

•  Regenerated  tone/pulse  dialing 

•  Toll  restrict:  1st  and  2nd  digit  restrict  prefix  lockout 
and  digit  counting 

•  1-5  digit  connect/disconnect  code 

•  2-5  digit  secret  toll  override  code 

•  User  programmable  CW  ID 

•  Remote  hook  flash 

•  Auto  disconnect  on  dialtone/busy  signals 

•  Telephone  remote  base 

•  Remote  controlled  relay  (relay  optional) 

•  Lightning  protected 

Call  or  write  today  tor  your  FREE  brochure. 

Connect  Systems  Inc. 

23731  Madison  St.         Torrance,  CA  90505 
Phone:  (213)  373-6803 
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Letters 


Number  1  on  your  Feedback  card 


Sam  Taylor.  Oroville  CA:  Your 
magazine  is  now  and  has  always  been 
the  best  amateur  magazine  because  it 
has  always  had  good  construct  con  pro- 
jects In  the  past  there  were  priceless 
projects  that  are  now  lost  m  time  Keep 
up  the  construction  projects  because 
(hey  help  the  availability  of  parts  by 
creating  a  demand,  (I  am  not  a  dealer 
but  I  do  build  a  lot  of  projects  that  I  pass 
on  at  cost  to  local  hams  )  If  you r  editors 
would  look  back  into  those  old  issues 
they  would  find  much  that  is  still  appli- 
cable to  the  stale  of  the  art.  Maybe 
listening  to  high  speed  CW  has  affect- 
ed my  mind. 

Les  Delmaiier  WB6YIK.  Terra  Bella 
CA:  What  we  need  is  an  easier  entry  to 
amateur  radio  than  the  present  Novice 
class  license  offers  The  growth  we  are 
looking  for  in  order  to  save  amateur 
radio  is  going  to  come  only  from  the 
kids,  not  the  few  engineers  who  would 
be  attracted  to  the  ARRUs  Communi- 
cator license  Who  would  these  people 
communicate  with?  The  220  MHz  band 
will  probably  disappear  soon,  while  the 
440  MHz  band  is  almost  exclusively 
closed  repeaters.  controJ  links  and  re- 
mole  bases,  and  activity  above  450 
MHz  is  pretty  sparse  in  most  areas  of 
the  country  I  think  a  Communicator 
Class  license  ts  a  good  idea,  but  if  should 
frt  into  the  current  license  structure  I  feet 
that  a  Communicator  class  license  that 
offered  the  current  Novice  voice  privi- 
leges on  28.300-28.500  and  220  MHz 
and  required  nothing  more  than  the  cur- 
rent Novice  written  test  would  be  very 
attractive  to  prospective  amateurs 
This  license  would  be  good  for  1 0  years, 
renewable,  and  could  be  upgraded  to 
Novice  by  simply  passing  the  5  wpm 
code  test.  No  changes  to  the  current 
Novice  or  Technician  class  license 
would  be  required.  Let's  keep  things 
simple  and  give  the  kids  a  good  reason 
to  gel  involved  in  amateur  radio 

Lawrence  W.  Joy  Wfsl8Pt  Olathe  KS: 
Just  read  Experimental  Gaussmeter"' 
and  Standard  Magnetic  Field  Gener- 
ator" in  the  June  issue.  The  term 
gauss  is  deprecated.  Accordmg  to  cor- 
rect metric  practice,  and  the  way  I 
learned  magnetics,  the  terms  to  use 
are  the  weber  (Wb)  for  magnetic  flux 
and  the  testa  0")  for  magnetic  fiux  den- 
sity 

Weak  fields  have  to  be  measured  in 
gauss  Of  mdhgauss—  the  Testa  is  too 
large,  bemg  to*  gauss.  Calibration 
points  on  my  meter  would  require  a  lot 
or" zeros.  50  gauss  equate  0,005  Testa, 
for  example.  Earth's  magnetic  held 
vanes  from  about  1  to  10  gauss  The 
Tesia  is  useo  primarily  to  describe  very 
strong  magnetic  fields  m  the  laborato- 
ry. 10  Testa  (a  fairly  weak  laboratory 
field)  is  equal  to  100.000  gauss,  which 
is  why  the  Testa  is  preferred  when  re- 
ferring to  strong  fields.  The  above  com- 
plaint is  akin  to  suggesting  that  20.01 
jtF  be  expressed  in  farads  .  .  J  Frank 
Brumbaugh  KB4ZGC.  author. 

Arthur  S.  Byrarn  K0LKT,  Pittsburg 
MO:  I  do  not  believe  the  interest  of 
amateur  radio  is  being  served  by  l he 
constant  hammering  on  the  subject  of 
the  wonders  of  NO  CODE  exams.  Per- 
sons subjected  to  this  constant  com- 


From  the  Hamshack 

piamt  will  be  turned  against  code  with- 
out even  trying  ft.  Like  a  child  that 
hears  others  constantly  saying  that  this 
or  that  is  awful,  the  child  will  claim  that 
they  "hate  that"  even  though  they 
have  never  encountered  it- 
How  many  hams  now  operating 
mostly  on  CW  had  thai  in  mind  when 
they  applied  for  a  license'*  After  having 
to  team  the  code,  they  found  thai  it  is  a 
real  enjoyable  form  of  communication 
Wayne  is  right  lhat  the  method  of  learn- 
ing the  code  has  improved  immensely, 
so  what  is  the  problem? 

Without  new  blood  in  the  CW  porlion 
of  the  bands,  only  the  old-timers  will 
occupy  the  frequency,  giving  commer- 
cial interests  a  great  opportunity  to  file 
for  the  use  of  those  frequencies. 

I  support  the  code  system  as  well  as 
paying  a  license  fee  so  the  FCC  can  do 
the  job  we  expect  them  to  do.  Our 
country  is  not  perfect,  but  it  is  the  best 
in  (he  world. 

Ooug  Brown,  Athens  GA:  I  am  a  20- 
year-old  coltege  student  who.  after  t2 
years  of  dreaming,  just  earned  my 
Novice  license,  t  am  still  delirious.  I 
would  like  to  say  that  all  of  the  people  m 
the  Athens  Radio  Club  were  very 
friendly  and  helpful  and  genuinely  in- 
terested in  encouraging  newcomers 

I  would  like  to  thank  73  for  having 
excellent  articles,  especially  entry. lev- 
el articles.  These  are  very  helpful  for 
anyone  who  is  just  starling, 

Here  is  a  tittle  advice  I  would  offer 
anyone  trying  to  learn  the  code:  it  you 
have  e  computer,  buy  a  practice  pro- 
gram. They  are  cheap  and  thousands 
of  times  more  effective  than  practice 
tapes,  since  you  cannot  memorize 
Ihem. 

Some  news  that  may  shock  people:  I 
attend  one  of  the  top  journalism 
schools  in  the  country.  It  has  a  heavy 
emphasis  on  radio  and  television.  Not 
once  has  amateur  radio  ever  been 
mentioned  during  a  class.  Ninety  per- 
cent of  my  friends  had  never  heard  of 
ham  radio  before.  The  few  who  have 
heard  of  it  have  no  idea  what  it  actually 
is,  but  think  I'm  starting  up  a  noncom- 
mercial broadcast  station.  I'm  trying  to 
spread  the  gospel,  but  how  did  things 
get  this  bad? 

P.S.  Does  anyone  have  some  REAL* 
LV  cheap  equipment  a  starving  college 
kid  could  afford?  (t49A  Mitchell  Street. 
Athens  CA  30605). 

David  T.  Burr  KK9L.  Downers  Grove 
1L:  The  recent  expeditions  by  3Y,  70, 
and  others  have  shown  that  hams  are 
not  the  self-policing  group  they're  ex- 
pected to  be.  Most  of  the  social  misfits 
who  intentionally  QRM  nets,  DX  opera- 
tions, repealers,  and  general  QSOs 
MUST  be  known  by  some  of  the  locals 
around  themH  yet  nothing  is  done. 
Thus,  the  cuts  m  the  FCC  enforcement 
budget  were  predicated  on  a  false  as- 
sumption 

Unfortunately.  mere  is  an  on-going 
RF  spectrum  crunch,  and  if  the  99%  of 
us  who  care  about  our  hobby  want  to 
enjoy  it  down  the  road,  something  has 
to  be  done  to  show  the  FCC  that  we 
appreciate  the  PRIVILEGE  of  occupy- 
ing our  Frequency  space,  as  well  as 
clean  it  up  to  make  our  operating  enjoy- 
able once  agasn 


I  am  in  favor  of  not  only  license  fees 
for  new  licenses  and  renewals,  but  also 
an  annual  fee  of  $20-30  to  maintain 
our  licenses.  This  would  put  $1 0  million 
into  the  enforcement  budget  {after  ad- 
ministrative expenses)  and  have  obvi- 
ous positive  effects  It  is  ironic  that  the 
old  geezers  who  fill  these  pages  with 
complaints  about  what  the  no-code  li- 
cense will  do  to  the  quality"  of  opera- 
tors are  the  same  ones  who  would  be 
first  to  resist  this  proposal  Just  about 
anyone  who  maintains  any  son  of  sta- 
tion could  afford  this  little  lee.  and 
those  who  claim  poverty  could  simply 
send  a  copy  of  their  1040  to  the  FCC 
and  the  fee  could  be  reduced  or 
waived.  Our  hobby  is  changing  and  if 
we  want  to  enjoy  il  in  10  years  we  can- 
not continue  to  stick  our  heads  in  the 
sand.  Anyone  out  there  want  to  help 
save  our  hobby? 

Walter  A.L.  King  N3EID,  Hellertown 
PA;  Everyone  is  saying  or  should  be 
saying,  "What  should  we  do  to  get 
more  people  Involved  with  amateur  ra- 
dio?" and  it  is  being  said  so  much  that 
a  lot  of  folks  are  getting  turned  off 
about  the  idea.  I  know  I  was  until  some- 
thing  happened  here, 

I  have  tots  of  grandchildren  and 
when  they  visited  they  avoided  my  " ra- 
dio shack. ""  Three  of  the  grandchildren 
are  boys  ages  6.  8  and  to,  I  got  to 
thinking  bow  t  started  with  radio  and 
then  it  hit  me.,  a  crystal  set  I  built 
it  and  used  to  tie  in  my  bed  at  night  and 
listen  to  WLW  in  Cincinnali.  Ohio 
Some  nights  the  srgnals  were  so  strong 
you  could  hear  the  music  across  my 
bedroom! 

So  I  started  looking  around  for  parts 
for  a  crystal  set  They  aren't  easy  lo 
locale .  But  l  did  find  a  source— The 
National  Supply  Division  of  the  Boy 
Scouts  of  America.  I  ordered  three 
sets  whrch  came  in  a  few  days  They 
don't  have  a  diode  with  a  germanium 
Crystal  fused  into  it. 

All  three  grandsons  took  time  lo 
build  a  set,  with  Granddad  mere  to 
help.  The  big  moment  came  and  every- 
thing  went  according  to  plan.  Now 
each  has  a  set  in  his  bedroom  at  home. 
Mother  is  happy  because  they  can't 
bias!  her  out  of  the  house  with  this  type 
of  radio.  When  the  boys  visited  recent- 
ly, they  asked  to  go  into  the  radio 
shack  Then  one  asked  when  will  I 
teach  them  Morse  codetlf  It  is  a  start. 
Vou  gotta  get  them  when  they  are 
young 

You  can  buy  the  set  from  the  Nation- 
al Supply  Division,  B.S.  A  at  (000)  323- 
0732.  The  Crystal  Set  Radio  kit  is  cata- 
log number  M-1731  and  the  cost  is  only 
S5.96,  They  accept  Mastercard  and 
Visa,  At  thai  price,  why  no!  buy  several 
for  others? 

What  about  the  granddaughters? 
Many  girl  children  get  the  message 
very  early  in  life  thai  when  it  comes  to 
machines  and  technology,  thts  is 
something  they  would  no!  be  interest- 
ed in,  and  that  they  should  stay  out  of 
the  way,  especially  if  something  is  be- 
ing fixed       Linda  KA 1 UHM 

Al  Mehner  W7HP,  Las  Vegas  NV: 
Wayne,  we  both  share  our  love  of  ham 
radio.  I  have  speni  time  in  the  U.S. 
Signal  Corp,  U.S.  Army  Air,  U.S.  Coasi 
Guard,  and  U.S.  Maritime  SVC— most 
of  il  pounding  brass.  I  have  been  shot 
a  t ,  bombed  at ,  an  d  torpe  deed  a  l  I  h  a ve 
intercepted  Kata  Kana  prior  lo  WWII, 
sent  a  peacetime  SOS.  told  an  admiral 
to 


I  have  lived  a  long  and  happy  life 
which  is  now  drawing  to  a  close. 

I  owe  it  all  to  ham  radio. 

I  could  not  care  less  about  the  code- 
no-code  conflict,  but  what  ham  radio 
needs  is  quality,  not  quantity 

We  need  the  kids  as  young  as  we 
can  get  em,  the  younger  the  better. 
One  young  inquiring  mmd  is  worth  a 
dozen  appliance  operators. 

My  schoolteacher  wife  took  a  hand- 
ful of  my  foreign  OSLs  to  her  classes 
and  encouraged  the  kids  to  write  to  the 
stations.  The  kids  were  deluged  with 
letters  and  pictures  of  other  kids 

I  don't  know  how  many  of  our  young 
can  read  or  write,  but  am  sure  lhat 
some  of  them  can. 

If  you  would,  ask  your  73  readers  to 
give  or  loan  cards  to  interested  teach- 
ers and  perhaps  become  elmers.  it  just 
might  help. 

My  elmer  was  W7BB  Ed  Stevens.  He 
was  killed  while  flying  his  own  plane, 
about  1946. 

James  Whitfield  N5GUJ,  Aledo  TX: 
Your  June  '90  "de  K6MHM  column  pro- 
vided me  with  a  possible  link  to  infor- 
mation I  have  been  seeking.  Please 
pass  the  information  along  lo  Mike  Nu- 
gent WB8GLQ, 

I  have  a  Radio  Shack  WP-2  laptop 
word  processor  and  the  Portable  Disk 
Drive  (same  as  used  on  the  Model 
100}.  The  WP-2  instruction  book  tetts 
how  lo  load  and  fun  program  files  to 
use  it  like  a  "real  computer/ '  but  I  have 
found  no  software  for  it  and  have  not 
found  a  way  to  create  a  program  file  in 
the  word  processor  Perhaps  Portable 
tQO magazine  can  help  me.  tf  not.  can 
you  refer  me  lo  a  group  or  magazine 
that  can? 

The  WP-2  is  a  nice,  small,  clean 
package  that  has  an  RS-232  interface 
for  disk  drive,  and  parallel  printer  port. 
Assuming  the  program  problems  are 
readily  solved,  it  would  make  a  great 
packet/portable  component,  and  that 
would  be  a  great  article  for  73,  even  If 
the  interface  was  a  repeat  of  similar 
units  for  the  Model  100, 

For  now,  programs  must  be  written  on 
another  system  (a  PC.  for  example), 
and  then  ported  over.  The  WP-2  Ser* 
vice  Manual  (RS  #26-3930}  gives 
some — though  hardly  complete — pro- 
gramming information. 

At  (east  one  company  ts  developing 
application  software  (not  yet  released 
and  non-ham  anyway)*  but  until  some- 
one develops  a  language  interpreter, 
assembler,  or  compiler,  there 's  no  way 
to  program  on  the  WP-2  itself 

Some  of  the  whtz-kids  on  Compu- 
Serve's  Model  100  Forum  (MiOOStG) 
have  been  WP-2  hacking.  Check  out 
their  special  section  for  WP-2  mes- 
sages and  files  ft  s  me  most  up-to-date 
source  of  info  I  know 

Portable  100  magazine,  which 
covers  all  Tandy  laptops,  thoroughly 
reviewed  the  WP-2  in  November  1989 
Advertisers  offer  32K  and  128K  ex- 
pansion RAM  chips,  software  for  easy 
file  transfer  between  WP-2s  and  PCs  or 
Macs,  and  a  buyer's  guide  full  of  good 
info.  A  monthly  WP-2  column  starts 
soon,  and  a  WP-2/packet  article  has 
been  assigned  (I  if  see  if  we  can  spin  it 
otfforlZ,  too.)  Con  tact  Portable  100  at 
P  O  Box  428,  Peterborough  NH 
03458.  Tel.  (603)  924-9455  The 
Portable  tOO  BBS  has  just  added  a 
ham  radio  section  Phone  (§03)  924- 
9455.  stats  300/1200.  8nr  Anyone's 
welcome  anytime, 

Nuge  WB8GLQi 
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Never  say  die 

Wayne  Green  W2NSD/1 


Solving  The  DXCC  Mess 

The  DXCC  award  has  turned 
out  to  be  one  of  the  more  perni- 
cious and  destructive  forces  in 
amateur  radio.  It  doesn't  have  to 
be.  We  can  have  our  cake  and  eat 
it  too  Jo  coin  a  cliche. 

If  you've  isolated  yourself  on 
the  two  meter  amateur  radio  back- 
water for  years,  being  too  busy  to 
spend  a  few  minutes  a  day  for  a 
couple  weeks  learning  the  code  at 
13  per,  you've  resigned  yourself 
to  second  class  ham  citizenship 
as  a  Tech,  and  thus  may  know 
little  of  the  awful  mess  the  ARRL's 
prestigious  DXCC  award  has 
made  of  our  hobby. 

One  of  the  four  supposed  legal 
reasons  for  amateur  radio's  exis- 
tence is  our  ability  to  generate  in- 
ternational good  will.  The  concept 
is  wonderful.  Amateur  radio  pro- 
vides a  means  for  people-to-peo- 
pie  communications  around  the 
world.  Alas,  DXCC  has  turned  our 
DX  bands  into  aggravating  mess- 
es .  with  pileups,  lists,  tail-end- 
ing, etc.,  making  life  almost  im- 
possible for  any  ham  in  even  a 
moderately  rare  country, 

Having  operated  from  several 
fairly  rare  spots,  and  having 
talked  personally  with  amateurs  in 
many  more,  I  know  firsthand  what 
Tm  writing.  Yes,  I  had  fun  working 
thousands  of  DXers  when  I  was 
visiting  rare  countries  .  oper- 
ating contest-style  and  knocking 
off  several  QSOs  a  minute.  It's  an 
exciting  experience  and  one  I  rec- 
ommend for  any  red-blooded 
ham. 

How  rare?  My  first  taste  was  in 
1958  when  I  went  to  Navassa  Is- 
land (KC4AF),  Wowie.  was  that 
funU n  1 959  I  operated  from  Aden , 
Pakistan,  Ceylon,  Vietnam*  Wake 
Island  and  other  rare  countries. 
Since  then  1>e  been  on  from 
Syria,  Lebanon.  Jordan,  Iran, 
Afghanistan,  Kenya,  Swaziland, 
Lesotho,  Nepal,  Singapore. 
Sarawak.  Sabah,  New  Caledonia, 


Fiji,  Western  Samoa,  Tahiti,  St 
Pierre,  and  many  others. 

What  I  found  when  I  visited  rarer 
countries  is  that  the  amateurs  liv- 
ing there  have  been  virtually 
forced  off  the  air  by  DXers.  OXers, 
driven  by  the  (needT'  for  a  QSL, 
wont  permit  amateurs  in  rare 
countries  lo  enjoy  relaxed  con- 
tacts. They  immediately  start  tail- 
ending,  then  breaking  in  and  clob- 
bering the  QSO.  not  to  talk  with 
and  get  to  know  the  amateur,  but 
just  to  get  a  signal  report  and  that 
card-  If  the  OX  op  tries  to  ignore 
these  pests,  they  get  more  and 
more  abusive  and  frantic. 

The  result  Is  that  the  few  hams 
who  manage  to  get  on  the  air  in 
Third  World  countries  quickly  get 
fed  up  with  this  nonsense  and 
take  up  a  new  hobby,  Internation- 
al friendships?  Darned  few!  This 
is  particularly  frustrating  for  the 
DX  opt  who  often  has  invested  a 
tremendous  amount  of  time  and 
money  in  getting  on  the  air.  .  . 
only  to  be  chased  back  off  by 
DXCC  fanatics, 

Contest-style  operating  can 
be  fun,  but  not  if  that's  all  you  ever 
are  allowed  to  do.  It  means  keep- 
ing a  detailed  log,  writing  out 
endless  QSL  cards  and  mailing 
them.  The  postage  involved  is 
horrendous,  so  most  DX  hams 
tend  to  use  QSL  managers.  This 
is  fun? 

If  you  don't  think  the  chickens 
come  home  to  roost  on  this  one  at 
the  WARC  ITU  conferences, 
you've  got  your  head  in  the  sand, 
We  have  a  powerful  vested  inter- 
est in  generating  as  much  support 
from  Third  World  countries  as 
possible  And  guess  who  gets 
sent  to  Geneva  for  the  WARCs? 
The  same  chaps  we've  hounded 

off  the  air, 

Well,  heck,  you  can't  stop  hams 
from  collecting  countries,  right? 
Even  if  we  didn't  have  a  DXCC. 
we'd  still  be  looking  for  the  rare 
ones.  Maybe,  but  the  pressure  to 
get  on  the  QST  Honor  Roll  is  a 


powerful  motivating  force.  I've 
known  DXers  who've  built  their 
lives  around  this  farce. 

I  remember  one  DXpeditioner 
who  charged  Honor  Roll  hams  a 
hundred  dollars  for  every  new 
country  he  gave  them.  He  made  a 
business  of  DXing  and  did  very 
well  at  it.  The  contributions  all 
came  by  mail  in  cash,  so  he  paid 
no  taxes  on  it.  He  bragged  he  was 
making  over  $150,000  a  year  this 
way ,  .  .  and  I  believe  it.  I  knew  him 
well. 

Okay,  how  can  we  stop  all  this 
nonsense  and  make  it  so  ama- 
teurs who  manage  to  get  on  the  air 
from  a  rare  spot  can  actually  talk 
with  us?  How  can  we  take  off  the 
Honor  Roll  and  DXCC  pressure? 
The  solution  is  so  simple,  it's  ridic- 
ulous. I  should  have  thought  of  it 
years  ago. 

I  was  talking  with  the  ARRL's 
DXCC  manager  at  Hamcom  in 
Dallas,  when  it  struck  me!  Why  not 
make  contacts  for  DXCC  credit 
only  count  when  made  during  ac- 
credited contests?  After  all.  most 
contacts  with  rare  countries 
quickly  degenerate  into  contest- 
type  contacts  anyway. 

How  do  we  stop  some  foot  con- 
test-oriented magazine  from  try- 
ing to  run  52  weekly  contests'?'  We 
might  suggest  to  the  League  di- 
rectors that  they  limit  QSL  credits 
to  a  maximum  of  six  contests  a 
year.  We  certainty  don't  want  our 
bands  turned  into  unholy  messes 
every  weekend, 

This  would  cut  down  on  QSL 
costs.  DX  ops  would  only  have  to 
submit  their  logs  to  the  ARRL 
preferably  on  a  floppy  disk . .  .  and 
a  computer  could  do  the  rest. 

By  making  it  so  contacts  other 
than  during  contests  would  have 
no  award  value,  we  might  eventu- 
ally make  it  so  Third  World  ama- 
teurs will  be  able  to  actually  get  on 
the  air  and  enjoy  interesting  con- 
tacts 

I've  visited  these  countries  and  I 
can  tell  you  that  our  demand  for 


QSL  cards  has  left  a  long  trail  of 
bitter,  angry  Third  World 
hams. .  .just  what  we  don't  need 
at  world  administrative  confer- 
ences when  our  ham  band  alloca- 
tions come  up  for  grabs. 

By  concentrating  our  DXing  into 
a  half  dozen  weekends  a  year 
we'd  encourage  more  DXpedi- 
tions  to  be  organized.  And  we 
might  find  the  hams  in  the  rare 
countries  getting  on  for  some  con- 
test operating  and  enjoying  it. 

But  what  about  the  ten  kilowatt 
overbearing  DXer  who  will  kill  for  a 
new  country?  If  the  DX  ops  will 
use  my  system  of  making  contacts 
they'll  frustrate  the  hell  out  of  ugly 
DXers  and  make  it  so  even  QRP 
and  mobile  hams  will  be  able  to 
get  through.  Further,  well  avoid 
ghastly  messes  such  as  the  re- 
cent Bouvet  Island  debacle. 

Unless  you  know  some  DXers 
you  may  not  realize  how  much  this 
seemingly  insignificant  aspect  of 
our  hobby  can  dominate  their 
lives.  These  are  not  ordinary 
hams.  They  have  huge  towers, 
several  kilowatts,  two-meter  spot- 
ting nets,  and  DXing  comes 
first .  .  .  before  work,  family,  even 
eating.  They  have  their  hundred 
or  so  rarest  QSL  cards  in  their 
coat  pocket  at  every  ham  cJub 
meeting,  ready  to  whip  out  and 
amaze  you. 

When  a  rare  one  comes  on  they 
drop  everything  until  they've 
made  at  least  two  contacts  (one 
lor  safety).  Some  true  fanatics 
have  to  do  this  on  five  bands .  . 
and  every  mode.  How  about  a  CW 
contact  now.  QM?  If  a  new  country 
came  on  using  only  slow-scan  TVt 
they'd  rush  out  and  buy  an  SSTV 
system  just  to  make  the  con- 
tact ,  .  ,  and  preserve  their  Honor 
Roll  listing. 

You  see,  if  their  Honor  Roll 
competitors  get  a  new  one  and 
they  don't,  it's  unlikely  they'll  ever 
get  back  where  they  were  on  the 
list  This  is  why  some  DXers  will 
spend  a  thousand  dollars  to  get  a 
new  one.  if  that's  what  it  takes- 
This  is  why  their  QSLs  go  out  with 
"green  stamps' h  in  the  envelopes. 
Heck,  I  remember  when  they  sent 
only  a  dollar,  now  it's  usually  a  ten 
or  a  twenty. 

So  let's  get  the  ARRL  to  make  a 
major  move  toward  cleaning  up 
our  bands  by  allowing  DXCC  cred- 
its only  for  contacts  made  during 
specific  contests.  How  do  you  do 
that?  Write  to  David  Sumner  at 
HQ,  to  Price,  the  president,  and  to 
your  director  Explain  it  clearly  in 
terms  a  director  can  understand 
no  change  in  the  DXCC  rules, 

Continued  on  page  79 
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TS-790A 

Satellite  Transceiver 

The  new  Kenwood  TS-790A  VHF/UHF  all- 
mode  tri-band  transceiver  is  designed 
for  the  VHF/UHF  and  satellite  "power 
userf  The  newTS-790A  is  an  all-mode 
144/450/1200  MHz  transceiver  with 
many  special  enhancements  such  as 
automatic  uplink/downlink  tracking. 
Other  features  include  dual  receive, 
automatic  mode  selection,  automatic 
repeater  offset  selection  for  FM  repeater 
use.  VFO  or  quick  step  channel  tuning, 
direct  keyboard  frequency  entry,  59 
memory  channels  (10  channels  for  sep- 
arate receive  and  transmit  frequency 
storage),  multiple  scanning  and  multiple 
scan  stop  modes,  The  Automatic  Lock 
Tuning  (ALT)  on  1200  MHz  eliminates 
frequency  drift.  Power  output  is  45  watts 
on  144  MHz,  40  watts  on  450  MHz,  and 
10  watts  on  1200  MHz.  (The  1200  MHz 
section  is  an  optional  module.) 


•  High  stability  VFO,  The  dual  digital  VFOs 
feature  rock-stable  TCXO  (temperature  com- 
pensated  crystal  oscillator)  circuitry,  with 
frequency  stability  of  ±3  ppm, 

•  Operates  on  13.8  VDC  Perfect  for 
mountain-top  DXpedttrons! 

•  The  mode  switches  confirm  USB,  LSB> 
CW,  or  FM  selection  with  Morse  Code. 

•  Dual  Watch  allows  reception  of  two 
bands  at  the  same  time. 

•  Automatic  mode  and  automatic 
repeater  offset  selection. 

•  Direct  keyboard  frequency  entry. 

•  59  multi-function  memory  channels, 

Store  frequency,  mode,  tone  information, 
offset*  and  quick  step  function.  Ten  memory 
channels  for  "odd  spirt." 

•  CTCSS  encoder  built-in.  Optional  TSU-5 
enables  sub-tone  decode. 

•  Memory  scroll  function.  This  feature 
allows  you  to  check  memory  contents 
without  changing  the  VFO  frequency 


Complete  servtce  manuals  are  available  tor  aft  Kenwood  transcewefs  and  most  accessories 
SpeofrcauQfts.  features*  and  prices  ate  $ut%eci  tocnmge  without  notice  or  obligation 


•  Multiple  scanning  functions.  Memory 
channel  lock-out  is  also  provided. 

•  ALT- Automatic  Lock  Tuning— on  1200 
MHz  eliminates  drift! 

•500  Hz  CW  filter  built-in. 

•  Packet  radio  connector. 

•  Interference  reduction  controls:  10  dQ 
RF  attenuator  on  2m.  noise  blanker,  IF  shift, 
selectable  AGC,  all  mode  squelch. 

•  Other  useful  controls:  RF  power  output 
control,  speech  processor,  dual  muting, 
frequency  lock  switch,  BIT 

•  Voice  synthesizer  option. 

•  Computer  control  option. 

Optional  Accessories: 

•  PS-31  Power  supply  •  5P-31  External  speaker 

•  LTM0  1200  MHz  module  •  VS-2  Voice  synthesizer 
unit  •  TSU-S  Programmable  CTCSS  decoder 

•  IF-232C Computer  interface  •  MC-60A/MC-807 
MC-85  Desk  mics  •  HS-5/HS-6  Headphones 

•  MC-43S  Hand  mic  •  PG-2S  Extra  DC  cable 

KENWOOD 

KENWOOD  US  A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 
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KENWOOD  ELECTRONICS  CANADA  INC. 
P.O.  BOX  1075, 959  Gana  Court 
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TS-440S 

Compact  high  performance  HF 
transceiver  with  general  covera 
receiver  *^m_ 

Portable  reliable  performance  and 
ease  of  use  makes  the  TS-440S 
your  obvious  "low  bands"  choice. 
ft  is  "Every  Ham's"  rig  to  go  -  ham 
shack,  portable  or  mobile.  But  don*t 
let  the  small  size  fool  you  -  there's 
lots  of  "big  rig"  performance  packed 
Into  this  package,  Built-in  antenna 
tuner  option.  Continuous  duty  trans- 
mitter. Super  DynaMix"  front  end. 
Five  fitter  functions.  The  TS-440S 
is  at  your  service  wherever  you  wish 
to  operate. 

•  Covers  all  Amateur  bands 
General  coverage  receiver  tunes 
from  100  kHz-30  MHz.  Easily  modi- 
fied for  HF  MARS  operation. 

•  Direct  keyboard  entry  of  frequency 

•  All  modes  built-in 

USB,  LSB,  CW,  AM,  FM,  and  AFSK.  , 

Mode  selection  is  verified  in 

Morse  Code.   ft^T  i 

•  VS-1  voice  synthesizer  (optional) 

•  Built-in  automatic  antenna  tuner 
(optional).  Covers  80-10  meters, 

■5  IF  filter  functions 

•  Superior  receiver  dynamic  range 
Kenwood  DynaMix"  high  sensitivity 
direct  mixing  system  ensures  true 
102  dB  receiver  dynamic  range. 
(500  Hz  bandwidth  on  20  m.) 

•  100%  duty  cycle  transmitter 
Super  efficient  cooling  permits 
continuous  key-down  for  periods        j 
exceeding  one  hour  RF  input  power 
is  rated  at  200  W  PEP  on  SSB.  200  W 
DC  on  CW,  AFSK,  FMt  and  110  W  DC 
AM,  (The  PS-50  power  supply  is         f 
needed  for  continuous  duty.)         I    j 

\  Computer  interface  port 
» Adjustable  dial  torque 

•  100  memory  channels  , 
Frequency  and  mode  may  be  stored 
in  10  groups  of  10  channels  each. 
Split  frequencies  may  be  stored  in   | 
10  channels  for  repeater  operation, 

•  TU-8  CTCSS  unit  (optional) 


•  MC-43S  UP/DOWN  rnic.  included 

•  Superb  interference  reduction 

IF  shift,  tuneable  notch  filter,  noise 
blanker,  all-mode  squelch,  RF  attenu- 
ator, RIT/XIT,  and  opt,  filters  fight  QRM, 

*  Dual  SSB  IF  filtering 

\       A  built-in  SSB  filter  is  standard. 

I       When  an  optional  SSB  filter 

(YK-88S  or  YK-88SN)  is  installed, 
dual  filtering  is  provided 

I     •VOX,  full  or  semi  break-in  CW 

•  AMTOR  compatible 


'^~i 
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Complete  service  manuais  are  avaitMe  tor  all  Ke/iwootJ  transceivers  and  most  accessories. 
S&etft'cations  and  prices  are  sob/ec*  to  change  wtihout  notice  or  oottgaiton 


Optional  accessories; 

•  AT-440  internal  auto,  antenna  tuner 

(80  m  -  10  m)  •  AT-250  external  auto,  tuner 
(160  m  -  10  m)  *  AT-130  compact  mobile 
antenna  tuner  (160  m- 10  m)-  IF-232C/IC-10 
level  translator  and  modem  IC  kit  *  PS-50 
heavy  duty  power  supply  •  PS- 430  DC 
power  supply  SP-430  external  speaker 

•  MB-430  mobile  mounting  bracket 

•  YK-88C/88CN  500  HZ/270  Hz  CW  filters 

•  YK-88S-S8SN  2.4  kHz/18  kHz  SSB 
filters  *  MC-6OA/80/85  desk  micro- 
phones *  MC-55  (8P)  mobile  microphone 
»  HS-4/5/6/7  headphones  •  SP-41/50B 
mobile  speakers  •  MA-5/VP-1  HF  5  band 
mobile  helicaf  antenna  and  bumper  mount 

•  TL-922A  2  kw  PEP  linear  amplifier 

•  SM-220  station  monitor  (no  pan  display) 

•  VS-1  voice  synthesizer  •  TU-8  CTCSS 
tone  unit  •  PQ-2C  extra  DC  cable. 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745,  2201  E.  Dominguez  Street 

Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC 

P.O.  BOX  1075,  959  Gana  Court 

Mississauga,  Ontario.  Canada  L4T  4C2 
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Number  3  on  your  Feedback  card 


EDITED  B  Y  LINDA  RENE  A  U  KA 1 UKM 


Emergency  Connections 
and  Kit 

The  ability  to  easily  interchange  equip- 
ment between  stations  may  be  crucial  in  an 
emergency*  All  stations  active  in  the  Amateur 
Radio  Emergency  Service  (ARES)  should  use 
a  common  type  of  power  connector  through- 
out their  stations,  or  they  should  keep  an 
adapter  on  hand,  Dick  Rawson  N6CMJ,  writ- 
ing in  the  June  issue  of  Electronics  Museum 
ARC  newsletter,  suggests  Molex^  2-pin 

I  {0.093-d tameter  pins),  12-amp  connectors 
with  a  contact  resistance  of  0.QQ25  ohms.  2.5 
mV/A.  However,  this  connector  is  not  suitable 
for  long-term  outside  use  because  it  is  not 
weatherproof 

Make  sure  that  polarization  is  the  same 
from  station  to  station.  The  POSITIVE  pin  is  on 
the  FLAT  side  of  Ihe  connector,  and  the  NEG- 
ATIVE is  on  the  POINTED  side.  [Ed.  Note: 
Standardization  fs  important  between  stations 
because  some  hams  use  an  opposite  polarity 
arrangement,  myself  included].  The  source 
side  of  the  connector  (from  the  power  supply) 
is  the  MALE  housing,  with  the  FEMALE  pins  to 
be  installed.  The  radio  side  is  the  FEMALE 
housing,  with  the  MALE  pins  to  be  installed. 

Waldom  Part  No.  1545PRT,  a  package  of 
three  sets,  contains  Molex  parts  03-09-2021 
(plug),  03-09-1021  (receptacle),  03-09*1118 
(female  pir*s)T  and  03-09-211 8  (male  pins).  Ra- 
dio Shack's  one-connector  set  is  #274-0222. 

In  the  May  issue  of  the  above  newsletter, 
the  editors  state  that  rubber  duck  antennas 
and  NiCd  battery  packs  are  severe  handicaps 
during  a  prolongued  communications  emer- 
gency. NiCd  batteries  last  only  a  few  hours,  so 
your  emergency  communications  kit  should 
include  some  alkaline  batteries,  As  for  anten- 
nas, you  can  quickly  attach  a  J*pole  2m  anten- 
na to  a  school  flagpole  and  hoist  it  up  30  feet, 
or  throw  it  up  over  a  tree  branch  with  some 
nylon  rope  and  a  rock  {look  carefully  before 
you  throw}  A  smaJI  generator  or  a  deep  cycle 
12-volt  battery  can  keep  your  2m  and  HF  ra- 
dios operating  when  the  power  is  out. 

In  addition  to  the  right  connections  men* 
tioned  previously,  your  kit  should  contain: 
adapters,  extra  coax  with  fitting,  AC  power 
supply,  large  alligator  clips  on  a  power  cord 
for  using  a  car  battery,  and  a  high  capacity 
(800  mAh)  NiCd  pack  for  your  HT,  A  magnetic 
mount  antenna  and  power  cord  with  cigarette 
lighter  adapter  and  a  pair  of  earphones  can 
come  in  handy,  too. 

KB5AWM  and  KB2IGG 

Receive  Awards 

On  June  9.  1990,  James  "Jim"  Hell 
KB5AWM  received  the  1990  Amateur  Am- 
bassador Award  at  the  ARRL  National  Con- 
vention in  Kansas  City,  Missouri.  Mike  Lamb 
N7ML  president  of  Advanced  Electronic  Ap- 
plications. Inc*.  presented  the  award. 

AEA  presents  the  award  yearly  to  the  radio 
amateur  who  demonstrates  extraordinary  ef- 
forts in  promoting  the  amateur  service  to  indi- 
viduals new  to  amateur  radio.  Jim  Hell  was 


chosen  because  he  has  organized  and  taught 
numerous  Novice  classes,  elmers  new  hams, 
and  has  served  as  a  VE  and  VE  coordinator 

As  ARRL  Public  Information  Officer,  Jim 
has  managed  to  get  an  amateur  radio  an- 
nouncement on  the  local  cable  system  and 
write  articles  about  ham  club  activities  and 
amateur  radio  for  the  local  newspapers.  With 
the  Clear  Lake  Amateur  Radio  Club  (CLARC), 
Jim  helped  donate  books  on  amateur  radio  to 
the  local  library. 

Since  becoming  licensed  in  1986  at  the  age 
of  18  (and  upgrading  to  Extra  Class  the  follow* 
ing  year),  Jim  helped  establish  CLARC,  which 
has  grown  from  seven  to  over  130  members, 
and  he  edits  the  club's  newsletter,  the  CLARC 
Chronicles.  For  two  years,  he  was  vice-presi- 
dent of  CLARC.  He  is  a  member  of  Skywarn. 
RACES,  and  ARES,  and  assists  in  public 
events  that  can  benefit  from  amateur  radio. 
Jim,  a  full-time  student  at  the  University  of 
Houston  at  Clear  Lake,  is  pursuing  a  degree  in 
computer  information  systems. 

Former  recipients  of  the  AEA  Amateur  Am- 
bassador Award  include  Mary  Ouffield 
WA6KFA,  Barry  Goldwater  K7UGA.  Byron 
Lindsey  W4BIW.  and  Bob  Wallar  WB6QNR. 
AEA  will  accept  entries  for  the  1991  award 
through  May  1,  1991-  All  entries  most  include 
an  outline  of  the  nominee's  activities  in  three 
categories:  dedication  to  amateur  radio,  posi- 
tive influence  on  those  outside  of  the  Amateur 
Radio  Service,  and  initiation  of  special 
projects  or  programs  to  promote  amateur  ra- 
dio. The  recipient  of  the  award  receives 
$1 ,000  and  an  expense-paid  trip  to  the  ARRL 
National  Convention.  Send  entries  to  AEA. 
Attn;  Amateur  Ambassador  Award,  P.O.  Box 
2160,  Lynnwood  WA  98036, 

Twelve-year-old  Mary  F.  Alestra  KB2JGG, 
featured  in  "Ham  Profiles9 '  In  the  February 
1990  issue,  was  named  the  1990  Westfink 
Report  Young  Ham  of  the  Year.  The  award,  a 
plaque  detailing  her  accomplishments,  was 
presented  to  Mary  by  Burt  Hicks  WB6MGV, 
Westtink  publisher,  and  Bill  Pasternak 
WA6ITF,  contributing  editor  of  samet  at  a  ban- 
quet also  on  June  9  at  the  ARRL  Convention. 
As  part  of  the  award,  Mary  received  an  all-ex- 
pense paid  trip  to  the  Convention  and  new 
radio  equipment  from  Yaesu.  a  complete  set 
of  amateur  radio  training  materials  from  Gor- 
don West  WB6NOA,  and  a  three-year  sub- 
scription to  73  Magazine  compliments  of 
Wayne  Green  W2NSD. 

Mary,  a  student  of  Rocco  Laurie  Intermedi- 
ate School  in  New  York  City,  was  chosen  to 
receive  this  award  because  of  her  many  ac- 
complishments in  amateur  radio  m  Ihe  short 
time  since  first  exposed  to  it  by  Carole  Perry 
WB2MGP  (see  Mary's  interview  with  Carole  in 
the  May  issue),  interested  in  other  cultures, 
Mary  has  discovered  the  joys  of  contacting 
people  all  over  the  world,  as  well  as  locally. 
Using  borrowed  radio  equipment,  on  bus  trips 
she  has  kept  hundreds  of  students,  some  of 
them  out  of  state,  in  contact  with  the  school 
principal  and  hams  who  could  help  in  case  of 
mechanical  problems  or  emergencies. 

One  of  Mary's  favorite  ham  activities  is  par- 
ticipating in  the  "CO  Alt  Schools  Net,M  a 
hookup  of  dozens  of  schools  around  the  coun- 
try. Mary  has  developed  a  high  level  of  compe- 


tence in  handling  traffic,  and  her  skill  at  oper- 
ating various  types  of  radio  gear  often 
astounds  the  more  experienced  devotees  of 
the  hobby.  Her  irrepressible  enthusiasm  is 
quickly  communicated  to  her  classmates,  and 
she  enjoys  helping  them  get  started  in  ama- 
teur radio. 

Mary  says  that  amateur  radio  has  helped 
her  greatly  in  her  school  work,  especially  in 
geography  and  social  studies,  and  that  she  is 
becoming  increasingly  interested  in  the  scien- 
tific and  experimental  aspects  of  ham  radio. 

For  nominating  Alestra,  Carole  will  be  given 
a  complete  set  of  all  currently  available  ama- 
teur radio  promotional  and  educational 
videotapes  produced  by  Roy  Neat  K6DUE, 
Frosty  Oden  N6ENV,  and  Bill  Pasternak 
WA6ITF  from  Amateur  Radio  Newsline, 

Past  winners  include  Erin  McGinnis 
KA0WTE  (1989),  Jonathan  Binstock  NK3D 
(1988),  David  Rosenman  KA9PMK  (1987), 
and  Shawn  Alan  Wakefield  WK5P  (1986). 
TNX  Westtink  Report  and  AEA. 


Bet  Ready  tor  More  BFI 

OTH-B,  the  Over  the  Horizon  Backscatter 
radar  system  with  transmitters  in  Moscow, 
Maine,  and  receivers  in  Columbia  Falls, 
Maine,  is  only  the  first  of  four  such  systems  to 
be  built.  A  system  spanning  California,  Idaho, 
and  Oregon  is  now  90%  complete.  The  central 
system  will  be  based  in  North  and  South  Dako- 
ta, and  Minnesota.  The  fourth  system  will  be  in 
Alaska.  OTH-B  has  a  range  10  times  greater 
than  that  of  conventional  radar,  and  will  be 
useful  in  detecting  small  drug-smuggling 
planes  as  well  as  serving  as  an  early  warning 
system, 

OTH-B  is  also  known  as  the  "woodpecker" 
because  the  interference  it  causes  in  short- 
wave communications  resembles  the  rhyth- 
mic pecking  of  this  bird.  According  to  GEr  the 
builder,  the  transmissions  will  include  the  fol- 
lowing frequencies:  5  MHz  (what  about 
WWV?)t  6.74-9.09  MHz  (40m?).  9,09-12.24 
MHz  (30m?),  and  during  the  day,  12.25  to 
16.50  MHz  (20m),  16.50  to  22.25  MHz  (18m 
and  15m)t  and  22.25  to  28  MHz  (possibly  af- 
fecting the  24  and  10m  bands).  And  now 
Japan  and  Australia  are  also  interested  in  set- 
ting up  their  own  OTH-B  radar  systems? 

However.  Kokusai  Denshin  Denwa  Co.,  Ltd. 
in  Japan  has  developed  equipment  which  al- 
most completely  eliminates  "woodpecker"  in- 
terference without  using  noise-blanking  meth- 
ods. At  present,  this  new  equipment  is  only 
used  on  ship  telephones,  but  amateur  radio 
use  is  under  consideration,  TNX  Crosstalk, 
newsletter  of  the  TRW  ARC,  The  JARL  News, 
and  Amateur  Radio  Newsline, 


TNX  again . . . 


To  all  our  contributors.  You  can  reach  us 
by  phone  at  (603)  525-4201  or  by  mail  7$ 
Magazine,  Forest  Rd.,  Hancock  NH  03449;  on 
CompuServe  ppn  70310,775;  MCI  Mail 
"WGEPUB":  GEnie,  "MAG73";  and  the  73 
BBS  at  (603)  525-4438  (300-2400  bps),  8 
data  bits,  no  parity,  one  stop  bit. 
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...Brings  You  A  Better  Experience 


The  Morse  Machine 
MM-3  Keyer 

The  Morse  Machine  has  all  the  features 
you  need  in  a  memory  keyer  including 
2  to  99  WPM  speed  selection  and  over 
8,000  characters  of  soft-partitioned 
memory,  Twenty  memories  store  your 
messages... as  short  or  as  long  as  you 
like.  Memory  can  be  expanded  to 
36T000  characters.  All  memory  is  backed 
up  by  an  internal  lithium  battery. 

Comprehensive  Morse  training  facilities 
are  built-in,  A  Proficiency  Trainer  for 
random  code  group  practice,  A  Random 
Word  Generator  which  generates  four* 
letter  words  and  A  QSO  Simulator  which 
allows  you  to  call  stations,  answer  a  CQ 
or  listen  to  realistic on-the-arr  QSOs. 

The  MM-3  also  features  automatic 
serial  number  insertion  and  increment- 
ing in  any  memory  message.  Use  the 
front  panel  knob  to  adjust  your  sending 
speed  or  enter  a  precise  speed  with  the 
keypad,  toggling  between  the  two  at  any 
time.  Exchanges  can  be  expedited  by 
having  parts  of  your  message  sent  at  a 
higher  speed.  You  can  even  add  remote 
switches  for  four  of  the  memones  to  send 
your  response  or  call  CQ.  The  MM-3  can 
also  be  programmed  for  automatic  beacon 
use,  The  RS-232  compatible  serial  I/O 
port  provides  computer  control  of  the 
MM-3  and  monitoring  of  the  Morse 
training  features, 
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PK-88 

Packet  Radio  TNC 

Unique  operating  features  with  a 
proven  hardware  and  software  design 
make  AEAs  PK-88  your  best  choice  in 
packet  radio- now  with  MailDrop,  an 
8KByte  efficient  personal  Mailbox,  The 
PK-88  also  allows  multiple  single  frequency 
QSOnst  digipeating  and  networking.  It's  a 
superb  value,  packed  with  all  the  most 
needed  packet  radio  features  such  as 
direct  interface  capability  with  NET/ROM 
and  TCP/IP.  In  addition  to  all  the  fea- 
tures of  a  "standard"  TNC.  the  PK-88 
offers  features  not  found  in  any  other 
TNC: 

•  WHYNOT  command  -  Shows  reasons 
why  some  received  packets  are  not 
displayed. 

•  "Packet  Dump  Suppression" 

-  Prevents  dumping  unsent 
packets  on  the  radio  channel  when 
the  link  fails. 

•  CUSTOM  Command  -  Allows  limited 
PK-88  customization  for  non-standard 
applications. 

•  Enhanced  MBX  command- 
Permits  display  of  the  data  in 

I-  and  Ul-frames,  without  packet 
headers  and  without  packet  headers 
or  retried  frames. 

•  Enhanced  MPROTO  command 

-  Suppresses  display  of  non-  ASCII 
packets  from  Level  Three  switches 
and  network  nodes. 


AT-300  and  AT-3000 
Antenna  Tuners 

Fortuning  perfection,  choose  AEA's 
AT-300  (300  watt)  or  AT-3000  (3  kW) 
antenna  tuners.  Quality  and  excep- 
tional engineering  are  built-in  for 
maximum  performance  and  long 
operating  life. 

The  low-pass  design  provides 
more  harmonic  attenuation  for  lower 
TVI  and  allows  matching  to  a  much 
wider  range  of  antenna  impedances 
than  common  high-pass  designs, 
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PK-232MBX  Multi-Mode 
Data  Controller 

With  over  40,000  units  sold  worldwide, 
the  PK-232MBX  is  the  world's  leading 
multi-mode  data  controller.  Combining 
all  amateur  data  communication  modes  in 
one  comprehensive  unit,  the  PK-232MBX 
offers  Morse  Code,  Baudot,  ASCII. 
AMTOR  SITOR  476  and  625,  HF  and 
VHF  Packet-  WEFAX  receive  and  trans- 
mit, TDMS  as  well  as  commercial  standard 
NAVTEX  automated  marine  information 
services. 

All  software  is  on  ROM. 

•  20  front  panel  status  and  mode  LED 
indicators 

•  RS-232  compatible  j 

•  Exclusive  SIAM™  Signal  Identification 
and  Acquisition  Mode 

•  TDM  Time  Division  Multiplex  decodinc 

•  PakMail™  mailbox  with  selective  con- 
trol of  third-party  traffic 

•  FAX  printing  *  supports  most  printers 

•  Two  radio  ports 

•  Host  mode  for  efficient  program  con- 
trol of  the  PK-232MBX 

•  KISS  mode  for  TCP/IP  networking 
protocol  compatibility  j 

•  32K  RAM  lithium  battery-backed 

•  Many  features  for  the  digital  SWL 


The  AEA  tuners  feature  a  frequency 
compensated  dual-movement  SWR 
meter  for  ease  of  tuning  with  a  front  pan 
power  range  switch.  Minimal  SWR  is 
achieved  by  inductors  with  18  (AT-300 
and  20  (AT-3000)  taps.  AEAs  exclusive 
patent  pending  CAM  switch  design  o 
the  AT-3000  provides  accurate  tuninc 
The  built-in  front  panel  antenna  switc 
allows  you  to  easily  select  two  un- 
balanced (coax-fed)  antennas,  a 
dummy  load  or  a  balanced  antenna. 


Advanced  Electronic  Applications,  Inc.  2006-1 96th  St.  sw/P.O.  Box  2160 

Specifications  subject  to  change  without  notice  or  obligation.  Dealer  inquiries  invited. 


Lynnwood,WA  98036  206-775-73 
Copyright  1990. 


MFJ,  Bencher  and  Curtis  team  up  to  bring  you  America's  most  popular 
keyer  in  a  compact  package  for  smooth  easy  CW 

The  best  of  allCW  world's  -  a  deluxe  MFJ  Keyer  using  a  Curtis  8044ABM 


MFJ -422  B 


$134. 


95 


chip  in  a  compact  package  that  fits  right  on  the  Bencher  iambic  paddle' 

This  MFJ  Keyer  is  small  in  size  but  big  in  features,  you  get  iambic  keying, 
adjustable  weight  and  tone  and  front  panel  volume  and  speed  controls  (&-50 
WPM).  dot-dash  memories,  speaker,  stdetone  and  push  button  selection  of 
automatic  or  sami-automatic/  tune  modes.  Its  also  totally  RF  proof  and  has 
ultra-reliable  solid  state  outputs  that  key  both  tube  and  solid  state  rigs.  Use  9 
volt  battery  or  110  VAC  with  MFJ-1305,  $1295. 

The  keyer  mounts  on  a  Bencher  paddte  to  form  a  small  (4-1/8  x  2-5/8  x  51/2 
inches)  attractive  combination  that  is  a  pleasure  to  look  at  and  use. 

The  Bencher  paddle  has  adjustable  gold  plated  silver  contacts,  Incite  paddles, 
chrome  plated  brass  and  a  heavy  steel  base  with  non-skid  feet. 

You  can  buy  just  the  keyer  assembly.  MFJ-422BX,  for  only  $79.95  to  mount 
on  your  Bencher  paddle. 


Deluxe  300  W  Tuner 


up i  urn       MFJ-9490  is  the  world's 
MhHwau    most  popu|ar  300  watt  pEp 

5 1 49"  tuner   It  covers  1  8-30  MHz. 
gives  you  a  new  peak  and  average  reading 
Cross-Needte  SWR/Wattmeter,  built-in 
dummy  load,  6  position  antenna  switch 
and  4:1  balun  -  in  a  compact  10  x  3  x  7 
inch  cabinet.  Meter  lamp  uses  12  VDC  or 
110  VAC  with  MFJ-1312.  $12.95. 

Antenna  Bridge    SM™ 

Now  you  can  quickly  *  m 

optimize  your  antenna  for 
peak  performance  with  this 
portable,  totally  setf- 
contained  antenna  bridge. 

No  other  equipment 
needed  -  take  it  to  your 
antenna  site.  Determine  rf 
your  antenna  is  too  long  or 
too  short,  measure  its 
resonate  frequency  and 
antenna  resistance  to  500 
ohms.  It's  the  easiest,  most 
convenient  way  to  determine 
antenna  performance.  Built  in  resistance 
bridge,  null  meter ,  tunable  osdllator- 
drive*  1.8-30  MHz)  Use  9  V  battery  or 
110  VAC  with  AC  adapter,  $12.95. 

Super  Active  Antenna 

"World  Radio  TV  Handbook"  says 
MFJ- 1024  is  a  "first  rate  easy-to-operate 
active  antenna  ...  quiet  ...  excellent 
dynamic  range  ...  good  gain  ...  very  low 
noise  j  .  broad  frequency  coverage  ... 
excellent  choice 

int  it  outdoors  away  from  electrical 
(or  maximum  signal,  minimum 
wers  50  KHz  to  30  MHz. 

Receives  strong,  clear  signals 
from  all  over  trie  world.  20  dB 
[attenuator,  gain  control.  ON 
LED.  Swtich  two  receivers  and 
aux  or  active  antenna. 6x3x5  in. 
Remote  unit  has  54  inch  whip, 
50  ft.  coax  and 
connector  3x2x4 
in.  Use  12  VDC  or 
110  VAC  with 
i2J»ia»*B      MFJ-1312,  $12.95 


$12995 


VHF  SWR/Wattmeter 

MFJB128 

$29" 

Covers  2 
Meters  and 
220  MHz.  30  or  30O  Watt  scales  Also 
reads  relative  fiefd  strength  1-170  MHz 
and  SWR  above  14  MHz,  41£x21/4x3  in 


MFJ  Coax  Antenna  Switches 


*34"mfj.itoi        $21©s 


MFJ  1702B 


Select  any  of  several  antennas  from  your  operating  desk  with  these  MFJ 
Coax  Switches.  They  feature  mounting  holes  and  automatic  grounding  of 
unused  terminals  Tfiey  come  wrth  MFJ's  one  year  unconditional  guarantee. 
MFJ-1701,  534,95  Six  position  antenna  switch.  SO-239  connectors,  50-75 
ohm  loads.  2  KW  PEP,  1  KW  CW,  Black  aium.  cabinet.  10x3xWz  inches. 
MFJ-1702B,  $21,95.  2  positions  plus  new  Center  Ground.  2.5  KW  PEP,  1  KW 
CW.  Insertion  loss  below  .2  dB.  50  dB  Isolation  at  450  MHz.  50  ohm.  3x2x2  in. 
MFJ- 1704.  $59.95.  4  position  cavity  switch  with  lightening/surge  protection 
device  Center  ground.  2  5  KW  PEP.  1  KW  CW.  Low  SWR  Isolation  better 
than  50  dB  at  500  MHz.  Negligible  loss.  50  ohm.  6V«4V«1V4  in. 

"Dry"  Dummy  Loads  for  HF/VHF/UHF 


MFJ-260B         ^        V  MFJ-262  ^  MFJ-264 

$28"  ^^^^  $6995^3Br$io995 

MFJ  has  a  full  line  of  dummy  loads  to  suit  your  needs.  Use  a  dummy  load 
for  tuning  to  reduce  needless  (and  illegal)  QRM  and  save  your  finals. 

MFJ-260B,  S28.95  YHF/HF  Mr- cooW,  non-tntfuctiw  50  ohm  resistor  so-239 
connector.  Handles  300  Watts.  Run  full  load  lor  30  seconds,  derating  curve  to 
5  minutes,  SWR  less  than  1.3:1  to  30  MHz.  1.5:1  to  150  MHz.  2^x21/zx7  in. 
MFJ-262,  $69.95.  HM  KW.  SWR  less  than  15:1  to  30  MHz.  3x3x13  in, 
MFJ-2S4,  St09  95  Versatile  UHF/VHF/HF  t.5  KW  load.  Low  SWR  to  650 
MHz.  usable  to  750  MHz.  Run  100  watts  for  10  minutes.  1500  watts  for  10 
seconds.  SWR  is  1.1:1  to  30  MHz,  below  1  3:1  to  650  MHz  3x3x7  inches. 

MFJ  Ham  License  Upgrade  Theory  Tutor 

MFJ  Theory  Tutor  practically  pu grantees  you'll  pass 
the  theory  part  of  any  FCC  ham  license  exam.  Versatile 
MFJ  software  is  ttie  best  computer  tutor  ever  tailor  mode 
for  ham  radio.  You  can  study  the  entire  FCC  question 
pool,  selected  areas  and  take  (or  print)  sample  tests. 
Auto,  saves  each  study  session  (ex.  sample  tests),  gives 


i you  all  FCC  lest  graphics  (ex.  mono.),  explanations  of 
J  hard  questions,  pop-up  calculator,  weighted  scoring 
analysis,  color  change  option  and  more  Ortfer  MFJ  1610  Novice:  MFJ  1611 -Tech. 


MFJ-1612-Gen,:  MFJ  161 3- Adv.,  MFJ-1614 Ex.  for  IBM  compatible.  For  Macintosh; MFJ 
1630-N:  MFJ-1631  T  MFJ-1632-G  MFJ  1633-A-  MFJ-1634-E.  529.95  pei  license  class 

MFJ  Speaker  Mies      Wif^m 

MFJ'scompact  Speaker/Mies  let  you  carry  your  HT  on  your 
belt  and  never  have  to  remove  it  to  monitor  calls  or  talk. 

You  get  a  wide  range  speaker  and  first-rate  eiectret  mic 
element  for  superb  audio  on  both  transmit  and  receive. 

Earphone  jack,  handy  lapel/pocket  clip,  PTT.  lightweight 
retractable  cord  Gray  One  year  unconditional  guarantee 

MFJ  284  fits  ICOM.  Yaesu.  Santec.  MFJ- 286  fits  Kenwood.        _ 

MFJ-1278  Multi-Mode  Data  Controller 

mfj- 1278       Use  computer  to  transm*/ 
$2799S  receive  in  all  9  digital  mooes; , 

Packet.  AMTOR,  ASCII  CW, 
RTTY,  FAX,  SSTV,  Contest  Memory  Keyer  and  Navtex  receive.  Easy-Mail™ 
Personal  Mailbox,  Built-in  printer  port,  20  LED  tuning  indicator,  AC  power 
suppfy.  Host/KISS,  32K  RAM.  Multi-gray  level  FAX/SSTV  modem,  CW  key 
paddle  jack  and  tons  more.  Options  include  2400  baud  modem  (MFJ-24Q0, 
$79.95)  and  software  starter  packs  with  computer  cables,  $24.95  each,  for 
IBM  compatible,  Commodore  64/128,  Macintosh  and  VIC-20. 

CIRCLE  86  ON  READER  SERVICE  CARD 


12/24  Hour  LCD  Clocks 


KtW  1 


l/.-ffH 


-    ' 


S1995MfJ-1088     $996MFJ-107B 

Huge  5;8  inch  bold  LCD  digits  let  you 
see  the  time  from  anywhere  in  your 
shack.  Choose  from  the  dual  clock  that 
has  separate  UTC/loca!  time  display  or  the 
single  24  hour  ham  clock 

Mounted  in  a  crushed  aluminum  frame. 
Easy  to  set.  Tite  wortd's  most  populai 
ham  clocks  for  accurate  logs.  MFJ-t08B 
4V2Xlx2;MFJ-107B  2V*x1x2  in 

Cross-Needle       £LJ2£BB 
SWR/Wattmeter    w 

MFJ  Cross- 
Needle  SWF*/ 
Wattmeter  has 
a  new  peak 
reading  func- 
tion! It  shows  you  SWR,  forward  and 
reflected  power  in  2000/500  and  200/50 
watt  ranges  Covers  1.6-30  MHz 

Mechanical  zero  adjusts  for  movement. 
SO-239  connectors  Lamp  uses  12  VDC 
or  110  VAC  with  MFJ  1312.  $12.95, 

Deluxe  Code  Practice 

Oscillator 

MFJS57 

S2495 

MFJ-557  Deluxe  Code  Practice  Oscillator 
has  a  Morse  key  and  oscillator  unit 
mounted  together  on  a  heavy  steel  base 
so  it  stays  put  on  your  table,  Portabie 
because  it  runs  on  a  9-vort  battery  (not 
included)  or  an  AC  adapter  (S12.95)  that 
plugs  into  a  jack  on  the  side. 

Earphone  jack  for  private  practice. 
Tone  and  Volume  controls  for  a  wide 
range  of  sound.  Speaker.  Key  has 
adjustable  contacts  and  can  be  hooked  to 
your  transmitter.  Sturdy.  81^x21/4x3^  in. 

AC  Volt  Monitor  su^ 

Prevent  damage  to  rig. 
computer  or  other  gear. 
Monitor  AC  line  voltage 
lor  potentially  damaging 
power  surge  or  brown  out 
conditions.  Expanded  95- 
135  volt  2-color  scale.  Plugs  into  any  AC 
outlet.  2%  accuracy.  2l/ix2l/*x1l'2  in. 

Nearest  Dealer/ Orders:  800-647-1800 

MFJ  ENTERPRISES,  INC. 

Box  494.  Miss.  Stale,  MS  39762 
{601)  323-5869,  FAX:  (60t|  3?3^5S1 
TELEX:  53  4590  MFJ  STKV 

•  One  year  unconditional  guarantee  *  30  day 
mqney  back  guarantee  (Jess  s/h)  on  orders 
from  MFJ  •  Add  $5.00  each  s/h  •  FREE  catalog 
MFJ  ,  ,  ,  making  quality  affordahte 

O  IMG  MFJ  EnltrfwliM.  IOC 


Number  4  oo  your  Feedback  card 


Omni-Gain  Vertical 
Collinear  for  VHF  and  UHF 

Coax  comes  alive  II,  the  next  generation. 


byMikeCollisWA6SVT 


This  rugged  antenna,  an  omnidirectional 
Co! linear,  is  capable  of  surviving  harsh 
environments.  If  s  a  good  choice  tor  repealer 
installations  and  it  can  be  easily  top-  or  side- 
mounted  to  the  tower.  You  can  obtain  ap- 
proximately 3-10  dB  gain  over  a  dipole.  de- 
pending on  the  number  of  elements  you  use. 
The  higher  the  gain,  ihe  narrower  the  eleva- 
tion pattern.  Bandwidth  is  normally  10  MHz 
on  the  70cm  band  and  25  MHz  on  23cm, 
making  the  antenna  an  excellent  candidate 
for  ATV  repeater  use.  Many  improvements 
have  been  made  since  my  original  article. 
"Omni-Gain:  Collinear  for  70  Cm  and  23 
Cm."  was  first  published  in  ihe  May  1982 
issue  of  73  . 

The  main  elements  are  constructed  from 
'^-wavelength  sections  of  coaxial  cable.  You 
can  calculate  the  element  length  using  the 
formula  of  5904  divided  by  the  frequency 
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(MHz)  limes  the  velocity  factor  of  the  coaxial 
cable.  In  my  original  article.  I  used  RG-21 3 
with  a  velocity  factor  of  0,66.  I  now  use 
RG-il  or  CAC-ll  (a  solid  conductor  alu- 
minum shield  cable)  for  high  power  antennas 
and  RG-6  for  low  power. 

To  begin  construction,  remove  the  jacket 
and  shield  from  each  element  and  slide  it  into 
hobby  brass  tubing.  Select  the  diameter  of  the 
brass  tube  to  just  fit  snugly  over  the  dielectric 
of  the  coax.  The  brass  tube  provides  a  more 
rigid  support  for  each  element  and  makes  it 
easier  to  solder  them  together.  Use  the  above 
formula  to  calculate  the  lengths  of  the  brass 
tubes.  Cut  the  coax  segment  long  enough  to 
allow  1/1.6"  of  the  dielectric  and  H"  of  the 
center  conductor  to  extend  past  each  end  of 
the  tube.  Make  as  many  '/S-wave  elements  us 
needed  for  the  gain  you  desire:  4  elements  = 
approx.  3.5  dBd:  8  elements  =  6  dBd;  18 
elements  =  9  dBd;  and  21  elements  =  10 
dBd.  In  addition,  you  need  a  %- wave  element 
and  a  M  -wave  whip  for  the  top  of  the  antenna. 
The  whip  is  cut  to  a  true  one-quarter  wave- 
length (no  velocity  factor  correction)  and  is 


lUD  Ql  E  pnt(*t 
tandut  Li*  mhd 

i»r  *•<*  ohm 


k 


<      lU»w#  eitmenl 


•hit 


Um»*  !■  (wait 

lutrP  UKIh 
iHtutinr   IkhiiI 
firm  i  i  n*H 
1«r  (rtjJtil 
ling  vlfrvti 

■ 

*telrn*) 


-lit  Fl 


rirnjLLfilitir]  Ut(Hi(l 

•        ••' 


i*r  BS-213  ihirifl  In  trait  Tub* 


.    : 


-     Ob  ^T  M*Jf  ■*  fcnntitflf 
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FigureS.  Top  section  of  collinear. 


Figure  5.  Styrofoam  spacer  (3  or  more  need- 
ed). 


made  out  of  number  12  wire  or  %  **  brass  rod. 
{Editor 's  note:  If  brass  tubing  is  unavailable, 
you  can  leave  the  shield  and  jacket  of  each 
element  intact.  Cut  the  shield  to  the  formula 
length  and  remove  enough  of  the  jacket  to 
allow  soldering,  / 

Constructing  the  Collinear 

Step  1.  Determine  the  length  of  the  Vi- 
wave  elements  (brass  tube  or  coax  shield) 
using  the  following  formula:  5904/F(MHz)  x 
Velocity  Factor.  Use  the  manufacturers  ve- 
locity factor  for  the  cable  you  plan  to  use. 
Solid  polyethylene  usually  has  a  velocity  fac- 
tor of  0.66  while  foam  cable  ranges  from  0.79 
to  0,83, 

Step  2.  If  you  desire  a  downtilu  cut  the 
elements  2%  shorter  than  calculated  in  Step 
1 .  See  Figure  6a  for  elevation  patterns. 

Step  3.  Cut  lengths  of  RG-11  (or  RG-6) 
coax  approximately  % "  longer  than  the  ele- 
ment tubing. 

Step  4.  Remove  the  outer  jacket  and  shield 
and  slide  the  dielectric  and  center  conductor 
into  the  brass  tube. 

Step  5.  Using  a  knife,  cut  the  dielectric  so 
that  it  sticks  out  1/16"  past  each  end  of  the 
brass  tube.  This  should  leave  approximately 
34*  of  the  center  conductor  exposed  on  each 
end.  See  Figure  L 

Step  6.  Solder  the  center  conductor  of  each 
element  to  the  outer  conductor  of  the  next 
element,  making  sure  to  keep  the  whole  an- 
tenna as  straight  as  possible.  With  a  small 
wire  wrapped  around  the  tube,  you  can  hold 
ihe  center  conductor  in  place  next  to  the  brass 
tune.  After  soldering,  remove  the  ends  of  this 
wire  with  cutters.  See  Figure  2. 

Step  7.  The  last  element  is  '4 -wave  long, 
exactly  half  the  measured  length  of  the  xh- 
wave  element,  Short  out  the  top  end  of  this 
section  by  bending  over  the  center  conductor 
and  soldering  it  to  the  brass  tube.  The  tt- 
wave  whip  is  attached  at  this  point.  The  whip 
is  a  true  U-wave  (no  velocity  factor  correc- 
tion) and  can  be  contructcd  out  of  any  diame- 
ter brass  rod.  See  Figure  3. 

Step  8.  The  50  ohm  feedline  can  be  any 
length.  I  used  RG-2 1 3  or  2 14  coax  with  an  N 
connector  attached.  Strip  off  at  least  a  half 
wavelength  of  the  shield  on  the  other  end  of 
the  feedline.  Leave  about  an  inch  of  the  shield 
sticking  out  of  the  vinyl  jacket.  Cut  back  the 
dielectric  to  expose  %  "  of  the  center  conduc- 
tor. Slide  a  half-wave  or  longer  brass  tube 
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INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

As  always,  Hamtronics  strives  to  give  superb  performance  at 
modest  cost!  In  this  caset  a  premium  repeater  with  versatile 
computer  control,  autopatch,  and  many  dtmf  control  features  at 
less  than  many  charge  for  a  hare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance.  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  test  features  at  the  lowest  cost 

ONLY  $1295! 


•  Avatabte  for  the  tOM,  6M.  2M,  220MHz.  440MHz.  902MHz  ham  bands. 

FCC  type  accepted  models  also  available  tor  vtif  and  uhf commefdaJ  bonds. 

-  Rugged  extrler  and  PA,  designed  for  continuous  duty. 

•  Power  output  15-18W  (25W  option)  on  2M«  hi-band:  15Won220MHz:  10Won 
uhf  or  902MHz, 

•  Accessory  add-on  PA's  available  with  power  levels  up  to  100W. 

-  Five  courtesy  beep  types,  including  a  pleasant  mufti-tone  sequence. 

-  AUTO  PATCH:  erther  open  or  closed  access,  toll-call  restrict,  auto-disconnect 

-  Reverse  Auto  patch  two  types:  auto-answer  or  ring  tone  on  the  air. 

-  DTMF  CONTROL:  over  45  functions  can  be  controlled  by  touch-tone.  Separate 
4-cfcgit  control  code  for  each  function,  pfcjs  extra  4-dfgit  owner  password 

-  Owner  can  Inhibit  autopatch  or  repeater,  enable  either  open-  or  dosed- access 
for  repeater  or  autopatch  f  and  enable  toll  calls,  reverse  patch,  Kerchunk  filter, 
site  alarm,  aux  rcvr,  and  other  options,  including  two  auxiliary  external  circuits. 

•  The  cwid  message,  dtmf  command  codes,  ana  owner-specified  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

-  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  ownar-password-protected  cftmf  commands. 

■  Many  but  ft -in  diagnostic  &  testing  functions  using  microprocessor, 

-  Color  coded  ledns  indicate  status  of  ail  major  functions. 

•  Welded  partitions  for  exciter,  pa,  receiver,  and  controBer.  PEM  nuts  for  covers, 

-  3-1/2  inch  aluminum  reck  panel,  finished  in  eggshell  white  and  black. 

-  Auxiliary  receiver  input  Tor  independent  control  or  cross  linking  repeaters 

many  other  teitures±  ton  nunenwi  to  mentkvL   fiequnf  catalog  tor  tut  i 


HIGH  PERFORMANCE  XMTRS  & 
RCVRS  FOR  REPEATERS,  AF  & 
DIGITAL  LINKS,  TELEMETRY,  ETC. 


FM  EXCITERS:  kits 
$99,Wt$16&  2W  contin- 
uous duty.  TCXO&xtal 
oven  options  available. 
FCC  type  accepted  for 
com'i  uhf  &  hi  bands, 
*  TA51  for  lOMT6Mr2M. 
1  SO- 174,  220MHz. 

-  TA4S1  for  uhf. 

-  TA901  for  902 -928MHz. 
0.5W  out  (w/t  onV,  S169J. 

-  VHF&  UHF  AMPLIFIERS. 
For  fmh  ssb,  atv,  Output 
from  10W  to  10OW,  Several  models,  kits  starting  ai  $79. 

FM  RECEIVERS:  kits  $139.  wA  $189 

-  R144/R220  FM  RECEIVERS  for  2M, 
150-174,  or  220MHz.  GaAs  FET  front 
end,  0.1 5uV  sensitivity!  Both  crystal  & 
ceramic  if  fiflers  plus  helical 
resonator  front  end  for  exceptional 
selectivity;  >l00dB  at  ±12kHz  {best 
avaiiabie  anywherel)  Flutter -proof 

afc  tracks  drift 


R4S1  UHF  FM  RCVR,  similar  to 

above 

R901  902-928MHZ  FM  HCVR. 

Triple-conversion.  GaAs  FET  front  end. 

R76  ECONOMY  FM  RCVR  tor  10M,  6Mr  2MP  220MHz.  w/o  heiteal  res,  or 

ate   Kits  $129 

Weather  satellite  &  AM  aircraft  rcvr*  also  avatabte. 


If  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  couldn't  find  a 
tetter  value  than  our  original 

REP-1 00  REPEATER 

Same  fine  rf  modules  as  REP-200  but 
with  COR-4  Controller.  Can  add 
aulopaich,  dtmf  decoder.  CTCSS,  either 
now  or  later.  Kit  only  $675.  mn  S975, 


ACCESSORIES 

COR-3  REPEATER  CONTROLLER  kit 
Features  adjustable  tail  &  time-out 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  ampmer  .. 549 

CWID  Iut  Diode  programmed  any  lime 
in  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3  ™ $59 


-,    > 


NEW  COR*4  kit  Complete  COR  and 
CWID  aJI  on  one  board  (or  easy  con- 
struction CMOS  logic  for  low  power 
consumption.  Many  new  features. 
EPROM  programmed;  specify  cal  ..  $99 


NEW  TD-3  SUBAUDJBLE  TONE 
DECODER -ENCODER  Adjustable 
lor  any  tone,  Designed  especially  for 
repeaters,  with  remote  control 
activate/deactivate  provisions  « $24 

TD-2  TOUCH-TQNE  DECODER  CON- 
TflOLLER  kit  FuM  16  digits,  with  toU-cal 
restrictof,  programmable.  Can  turn  5 
functions  orVoff.  Great  for  selective  call- 

mg,     TOO' .,..rr...,,.....r.,TT.n,.lTT..........Tf '9 


AP-3  AUTOPATCH  kit  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  bne  remote  control  are  std  .  $79 

AP-2   SIMPLEX   AUTOPATCH   Tim 
Board  kit.    Use  with  above  for  simplex 
Operation  using  a  transceiver .,..,$39 


MO-202  FSK  DATA  MODULATOR  kit 
Hun  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  ful 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc.  _+,... „,...* ..$39 

DE-202  FSK  DEMODULATOR  kit  For 
receive  end  of  ink. ,..,..,.$39 

9600  BAUD  DIGITAL  RF  LINKS  Low- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mHz 
FM  Transmitters  aod  Receivers.  Inter- 
face directly  with  most  TNC's.  Fast, 
dicde-swrtched  PA's  output  15  or  SOW, 
CaW  for  more  info  on  the  right  system  for 
your  application* 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 

wired  l> 

FEATURES: 

■  Very  low  noise:  0.7dB  vhf.  0.8dB  uhf 

*  High  gain:  t3-20dB,  depends  on  freq 

-  Wide  dynamic  range  -  resist  overload 

-  Stable:  taw-feedback  dual-gate  FET 
*Spedty  tuning  range:  26-30,  46-56,    137-150, 

150-172,  210-230,  400-470,  of  000-960  MHz. 


«* 


ONLY 


$24 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

.$39 


wirod1frSl*KJ 


-  GaAs   FET   Preamp   sim^ar  to  LNG, 

except  designed  tor  tow  cost  &  small 

Size-      Only   5/e"W   x    1-5/flpL  x   3/4"H. 

Easily  mounts  in  many  radios. 

'Specify    tunmg    range:    25-35,    35-55,    55-90, 

90-120.   120-150.   15&20Q,  200-270,  or  400-500 

MrCCi 


T51 


wired. tested 


LNS-(*) 

IN-LINE  PREAMP 

only  $79  m,  $99 

m  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
twitches  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  inct 
•Specify  tuning  range:  120-175,  200-240,  of 
40O-5OO  Mite. 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  helical 
resonators  reduce  intermod  &  cross- 
band  interference  in  critical  applications. 
MODEL  HRAT),  $49  whf.  $94  uhf 
•Specify      tuning     range       1*2-150,      150-162, 
J62- W  213-233,  *20-*5Of  **&4?0. 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  reeefve  vhf  and 
uhf  bands  on  a  10M  receiver  Choice 
o*  kit  with  case  &  BNC  jacks,  kit  with  peb 
only,  or  w/t  unit  in  a  case,  Other  models 
available  for  other  in/out  ranges  &  atv. 
Bequest  catalog  for  complete  listings. 
VHF     Input     ranges     avail:     136-138. 

144  146.    145-147.    14&44S.    220-222. 

222  224;  kit  less  case  $39.  kit  w/case 

$59,  w/t  in  case  S89. 
UHF    input     ranges     avail:     432-434. 

435-437;  krt  less  case  $49.  kit  w/casa 

$68,  w/t  in  case  $99. 
902-926  MHz  converts  dpwn  to  422-448 

or  430-450  range.  Same  price  as  uhf 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf*  Models  to 
convert  10M  ssta,  cw,  fm,  etc.  to  6M,  2Mf 
220,  432.  435.  and  for  atv,  1W  output 
Kit  only  $79.  PA's  up  to  4  5W  available 
Request  catalog  for  complete  listings. 


OUR  27TH  YEAR! 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Send  $2  lot  overt tu  air  mall,    For  cnsuil  Inltrest.  checfc  reader  aarvlce.-  allow  3-4  w«*Jc*, 

Order  by  mail  fax,  or  phone  (answering  machine  off  hrs). 
Mill.  S3  S&H  Charge  for  first  pound  plus  addl  weight  &  ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  feej, 


romes,  inc 


65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  7 1 6-392-9430  -  FAX;  716-392-9420 

HaifUfnniim  n  i  mgt*t*i*[j  BAghMitjitk   CcpyrtflN  19S9t  NwnliQiwm.  Inc.  Ai  nghfc  manmi 
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m*  m 


1/4  wave  spmctng  from  tamer 


mcr 


iee*^ 


1/2  wave  spacing  from  lower 


Top  mounted  (omni  pattern} 


lure  6.  a)  Elevation  patterns  for  6  dB  antenna;  b)  Azimuth  patterns  far  6dB  antenna. 


over  the  end  of  the  fcedline  so  that  the  I * 
length  of  braid  can  be  placed  over  the  bottom 
of  the  tube.  Solder  the  feedlinc  braid  to  the 
bottom  of  the  brass  lube. 

Step  9.  Next,  make  a  true  W-wave  {no 
velocity  factor  correction)  long  decoupling 
sleeve  out  of  a  M  *  diameter  brass  tube.  Using 
some  of  the  excess  shield  material,  solder  the 
decoupling  sleeve  to  the  feedlinc  outer  con- 
ductor at  a  point  exactly  '.£ -wavelength  down 
from  the  point  where  the  feedlinc  attaches  to 
the  antenna.  See  Figure  4. 

Step  10.  Attach  the  exposed  end  of  the 
feedlinc  to  the  bottom  of  the  collincar  (center 
conductor  of  feedlinc  to  outer  conductor  of 
the  antenna). 

Step  1 1 .  Make  at  least  3  styrofoam  spacers 
to  slip  over  some  of  the  antenna  elements. 
Cut  the  spacers  for  a  diameter  slightly  less 
than  the  inside  diameter  of  the  radome  pipe. 
Space  them  out  to  evenly  support  the  antenna 
when  you  place  it  in  the  fiberglass  (or  PVC) 
radome  cover.  The  spacers  should  be  at- 
tached to  the  midpoint  of  the  clement  with 
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a  small  amount  of  cpoxy .  Sec  Figure  5. 

Step  12,  Cut  a  piece  of  fiberglass  pipe  (or 
PVC)  so  that  18  inches  or  more  extend  past 
the  top  of  the  whip  and  below  the  decoupling 
sleeve.  Slide  the  antenna  carefully  into  the 
fiberglass  pipe  and  cap  off  the  top  of  the  pole. 
Drill  two  holes  near  the  bottom  of  the  radome 
pipe  and  pass  an  Insulated  wire  through  and 
around  the  feedlinc  (below  the  decoupling 
sleeve).  Twist  the  wire  until  it  holds  the  feed- 
line  tightly  against  the  radome  cover.  Place 
another  styrofoam  spacer  on  the  very  end  of 
the  pipe  and  glue  it  in  place.  Make  sure  to 
poke  o  few  small  holes  or  notches  in  the 
spacer  to  allow  the  end  of  the  antenna  to 
breathe*  You're  now  ready  to  fire  up  your 
collincar!  See  Figure  7.  [Ed.  Note:  You  con 
obtain  economical  fiberglass  tubes  custom 
made  to  your  dimensions  from:  Lightning 
Bolt  Antennas,  RD  #2.  Route  19,  Volant  PA 
16156.  Telephone  1-412-530-73961 

Tune  Up  and  Operation 

Find  a  clear  area,  free  of  obstructions,,  in 
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Figure  7.  Completed  col  linear  (four  *A-wave 
elements). 

your  back  yard.  Mount  the  antenna  to  a  pole, 
making  sure  to  clamp  the  antenna  to  the  mast 
at  a  point  below  the  decoupling  sleeve  area. 
Attach  a  wattmeter  or  VSWR  meter  at  the 
antenna.  If  the  SWR  is  over  1.5:1  you  can 
adjust  the  decoupling  sleeve  slightly  up  or 
down  the  feed  line  for  the  best  reading. 

If  youVc  designed  the  antenna  for  a  down- 
tilt,  you  can  check  it  by  observing  the  signal 
strength  of  a  nearby  repeater.  Tilt  the  antenna 
until  the  signal  peaks,  then  measure  the  angle 
of  tilt  with  a  protractor.  If  it  checks  out, 
you7  re  ready  to  mount  to  your  tower! 

Mounting  the  collincar  on  top  of  your  tow- 
er will  give  you  an  omnidirectional  pattern. 
If  you  desire  a  cardioid  pattern,  or  if  your 
only  option  is  side-mounting,  you  can  mount 
the  antenna  to  the  side  of  the  tower  with  one 
or  two  brackets.  Make  sure  the  bottom 
support  is  attached  to  the  antenna  below  the 
decoupling  sleeve,  and  that  the  top  support 
is  mounted  18*  or  more  above  the  top  of 
the  whip.  Mounting  the  collincar  ^-wave- 
length away  from  the  side  of  the  tower  will 
give  you  about  a  2  dB  increase  in  the  frontal 
lobe  of  the  pattern,  A  spacing  of  W- wave- 
length will  increase  the  signal  2  dB  at  90 
degree  angles  to  the  frontal  lobe.  Both  pat- 
terns give  a  null  in  the  direction  of  the  tower. 
See  Figure  6b. 

This  antenna  should  handle  the  worst 
Mother  Nature  can  throw  at  it  It  has  per- 
formed admirably  at  the  ATV  repeater  site  on 
5670-foot  Santiago  Peak  for  many  seasons. 
Mounted  on  the  tower,  it  blends  right  in  with 
the  commercial  antenna  installations.  Appar- 
ently it  was  convincing  enough  to  attract  an- 
tenna marauders,  as  it  was  recently  stolen! 
Guess  it's  time  to  design  the  Mark  III  version 
complete  with  a  buriar  alarm. . 


Mike  Cotiis  WA6SVT  is  active  on  amateur 
television  (ATVf  in  the  Los  Angeles  area  and 

works  as  a  communications  supervisor  for 
San  Bemadino  County.  You  may  reach  him  at 
P.O.  Box  1594,  Crestline  CA  92325. 


"You're  miles  ahead 

liFI rl%   I    5J1T^2^^H        Rick  Woo(^me,Commimiaitions  Consultant 
WW 1U  ft  ft  ^Vll  «9^^ft  ft#      Woodsome  and  Associates,  Boulder,  Colorado 

When  the  directors  of  the  Coors  International  Bicycle  Classic  needed 
a  sophisticated  mobile  communications  system,  they  turned  to  commu- 
nications consultant  Rick  Woodsome,  As  a  communications  specialist, 
Woodsome  knows  what  it  takes  to  make  a  communication  system  work. 

That's  why  he  turned  to  Larsen  Antennas. 

"You  don't  pull  off  the  largest  sports  event  in  the  Western  Hemisphere 
without  good  communication.  And  you  don't  have  good  communication 
without  tne  right  equipment. 

"Larsen  antennas  were  instrumental  in  making  last  summer's 
Coors  Classic  an  overwhelming  success.  They  were  key  to  our  entire 
communication  network. 

"Without  Larsen,  it  would  have  been  uphill  all  the  way." 

/adt  Woodsome 


THE  AMATEUR'S  PROFESSIONAL, 

Larsen  KQinxf  and  Kulduckie*  antennas 
provide  amateurs  the  same  advantages  enjoyed  by 
commercial  two  way  radio  users,  Botti  combine     I 
top  performance  with  the  long  range  dependability 
you  want. 
See 
your 
dealer 
for  the 
com- 
pete 
ineot 
Larsen 
antennas 
and  per- 
manent 
and 

tempo- 
rary mounts,  You  can  buy  with  confidence, 
because  they're  all  backed  by  Larserft  No 
Nonsense  Warranty  for  a  lull  six  months. 

For  a  professional  approach  to  amateur  radio, 
tune  in  to  Larsen. 


Lcirsen  Antennas 

|  The  Amateur's  Professional 

See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog, 

N  USA:  Larsen  Electronics,  Inc.  11611  N,E.  50th  Avenue.  RO.  Box  1799,  Vancouver.  Washington  98668  (206)  573-2722. 
N  CANADA:  Canadian  Larsen  Electronics,  Ltd.,  149  West  6th  Avenue,  Vancouver,  B.C.  V5Y  1K3  (604)  872-8517. 
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THE  REMOTABLE 


TWIN  BANDER 


The  ALINCO  Model  DR-590T  is  a  full  featured/dual  band  tranceiver  that  is  user  friendly, 
and  puts  the  fun  hack  in  Radio. 

The  DR-590T  is  packed  with  more  features  than  most  hams  will  ever  use  But  it  is 
engineered  so  that  you  don't  have  to  be  an  engineer  to  understand  and  use  the  various 
functions.  The  easy  LCD  display  lets  the  operator  know,  at  a  glance,  which  functions  are 
in  operation. 

ALINCO  has  listened  to  you,  the  Ham,  and  incorporated  many  of  the  features  you  told  us 
you  wanted  in  a  Dual  Band(VHF/UHF)  radio.  And  we  did  it  while  keeping  theoperat  ions 
truly  user  friendly. 


Ultra-Compact  Body 

5-7/ff(W)xr(H)xT(D) 

High  Power  (Selectable) 

High:  45W  at  VHF         High:  35W  at  UHF 
Middle  10W  Middle  8W 

Low:  5W  Low:  4W 

Extended  Receiver  Range 

144.00  - 147,995  Mhz  (TX  X  1«  -  D5995  Mhz 

TO  440.00-  449.995   Mhz(TX),410  470 
Mhz (RX) 

(Specification  guaranteed  on  amateur 
bandsonly.  Modifiable  for  MARS/CAP 
permits  required) 


FEATURES 


*  Simultaneous 

Receiving  on  both  bands  at  the  same  time 
Scanning  Intermix  scan  model  on  both  bunds 
at  the  same  lime 

*  Independent  VHF  &  UHF  Controls 

*  Detachable 

With  the  optional  remoting  kit,  the  front 
panel  can  be  seperated  from  the  main  unit 

*  DSQ  {DTMF  Squelch  J  Function 

*  Code  Squelch  Function 

You  can  program  a  5  digit  code  thai  will 
open  the  squelch  only  when  the  same  code 
signal  is  receive  from  another  transceiver. 
This  allows  for  selective  receiving.  Addition- 
ally,  with  the  optional  tone  squelch  unit,  the 


code  squelch  and  tone  squelch  work 
together  as  a  powerful  calling  function 

•  Various  Useful  Paging  Functions  for 
Grouping  Calling  and  Individual 
Calling 

•  Remote  Control  Microphone 

With  this  microphone  there  are  several 
functions  thai  can  be  controlled  remotely: 

1.  Direct  setting  of  frequencies  in  VFO  mode 

2,  Up/Down  of  memory  channels  in 
memory  mode 

i  Shifting  to  call  mode 

4,  ARM  (Automatic  Repeater  Mode) 

5,  VHF/UHF  Switching 

6,  Up/Down  by  I  Mhz  steps 

7,  Setting  and  Selecting  DSQ  codes 

8,  Setting  and  Automatic  Dialer 

•  Scanning  Features 

Memory  Scan.  Program  Scan.  ARM  ScanT 
Band  Scan,  and  more  Scan. 

•  Memory  Channels 

The  unit  has  28  memory  channels,  one 
independent  'Call'  channel,  and  10  ARM 
memory  channels  (40  channels  in  total). 
You  can  program  set  tones,  shift  frequences, 
shift  directions,  and  channel  steps  in  each 
of  the  28  memory  channels. 

•  ARM  (Automatic  Repeater  Memory) 
Function 

10  repeater  channels  can  be  memorized 


DR-590T 


automatical ly.  While  ARM  mode  is  active, 
scanning  stops  at  vacant  channels  and 
pauses,  then  starts  again  automatically, 
This  function  is  useful  to  find  vacant 
repeaters 

■  ABX  (Automatic  Band  Exchange) 
Function 

•  Bell  Function 

•  Dimmer  Function 

Selectable  2  different  brightness  of  LCD 
light 

■  Three  Priority  Functions 

VFO  Priority,  Memory  Priority  and  Call 
Priority 

*  Repeater  Operation 

The  DR-590T  can  be  used  as  a  cross  band 
repeater. 

■  Full  Duplex  Cross  band  Operation 

*  Others 

L  Auto  Dialer  Function 

1  6  Channel  Steps  (5/IO/115/15/20/25 
Khz) 

S,  DTMF  Monitor  Function 

4  38  Sub-Audible  Tones  built-in 

5.  And  Many  Other  Features 


ALINCO  ELECTRONICS  INC. 

20705  S.  WESTERN  AVE  ,  SUITE  104  TORRANCE.  CALIFORNIA  90501 
Tel:  (213)  618-8616     Fax:  (213)  618-8758 
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High  on  ATV 

A  marriage  made  in  heaven! 

by  Earl  Campbell  KS8J 


Number  5  on  your  Feedback  card 


On  November  12,  1988  several  ATV  firsts 
were  accomplished  during  the  Thunderbird 
Hoi  Air  Balloon  Race  over  Phoenix,  Arizona. 

Actually,  [had  more  on  my  mind  that  day  than 
ATV.  This  was  THE  day  for  Tommy  N7KBO 
and  me.  It  started  out  with  mv  betrothed  men- 
tioning  that  she  had  never  had  a  ride  in  a  hot  air 
balloon.  "Well,"  I  said, "how  would  it  be  if  we 
got  married  in  one?"  The  rest  is  history;  she 
accepted  and  we  did.  After  much  planning  and 
coordinating  with  countless  members  of  the  ham 
radio/ ATV  community  and  balloonists,  our  hot 
air  balloon  wedding  was  held  at  sunrise  on  thai 
November  morning. 

What  a  view!  What  a  ride!  What  a  crowd!  It's 
not  every  day  you  have  a  couple  getting  married 
in  a  hot  air  balloon  over  Phoenix  with  30,000 
people  watching,  We  had  ministers  fighting 
over  who  was  to  perform  the  ceremony.  This 
was  not  only  the  first  balloon  ride  for  the  bride,  it 


Photo  A.    Tommy  N7KBO  and  Earl  KS8J 
prepare  to  float  on  the  air, 


Photo  B.  Ready  for  liftoff. 


Photo  C  The  nervous  groom  forgers  ro  lower 
the  antenna. 

was  also  the  first  hot  air  wedding  for  both  the 
minister  and  the  balloon  pilot. 

To  add  to  the  event,  the  ceremon>  \\  as  broad- 
cast over  ATV  to  the  witnesses  and  crowd  be- 
low. In  addition.  Norm  WV7K  and  Wayne 
N7MAO  sent  back  pictures  of  die  ceremony 
from  yei  another  camera  angle  from  a  nearby 
balloon.  This  was  the  first  balloon-to-balloon 
two* way  contact  while  in  flight,  and  the  first 
broadcast  of  a  wedding  over  ATV.  Soon  after 
launch  I  was  to  lower  the  Ringo  Ranger  strapped 
to  the  side  of  the  basket  but  in  all  the  excitement  I 
neglected  this  detail.  Not  that  it  mattered  much 
as  ihe  signal  was  snow-free  anyways  all  over 
Phoenix.  We  had  reports  that  people  were  tun- 
ing their  cable  TV  boxes  to  our  frequency  and 
watching  from  their  houses.  The  flight  lasted 
over  two  hours  and  we  came  within  300  feet  of 
the  target  in  the  "hare  and 
hound'  race.  Thai's  right— we 
were  in  the  race,  to  boot!  (We 
didn't  win  the  race  but  1  won  the 
best  prize  of  the  event,) 

For  my  wife,  who  endures  all 
the  crazy  doings  of  the  local  ATV 
club,  this  was  just  a  normal  thing 
our  group  in  Phoenix  seems  to  do. 
The  local  AAA5  club  (Arizona 
Amateur  AS  club)  and  all  the  oth- 
ers who  saw  the  event  were  glad 
to  see  the  exposure  ATV  experi- 
enced from  this  event.  My  wife 
and  I  are  very  active  in  the  AAA5 
club  here  in  Phoenix  and  wish  to 
thank  everybody  involved  for  the 
most  enjoyable  day  of  our  lives. 

I  know  many  of  you  73  readers 
will  say,  "What  will  those  young 


Photo  D>  Tire  bride  gets  ready  to  throw  the 
bouquet. 

ham  radio  people  think  of  next?'    Well,  think 

again  about  this  "young"  couple.  We  have  six 
children  and  nine  grandchildren,  We  flew  them 
all  to  Phoenix  to  attend  the  wedding.  The  rest  of 
the  wedding  was  very  traditional!  The  bride 
wore  a  long  white  gown,  the  groom  wore  a  white 
tuxedo  and  the  couple  walked  down  a  white  aisle 
under  an  archway  created  by  a  flag  corps  to  the 
tune  of  Here  Comes  the  Bride  played  by  a  trum- 
peter. All  of  this  at  6  a.  rn . ! 

Think  of  all  the  unusual  things  that  can  be 
done  with  ATV! 


Photo  E.  Tfte  wedding  drifting  toward  heaven. 
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MAIL  ORDER 
CATALOG 


mi  I 


MUSIC  NEW  HAMPSHIRE 


mall    order    music    service 


HARD  TO 
FIND  CDS 


IF  YOU  ARE  LOOKING  FOR  "ADVENTURES  IN  MUSIC."  WE  ARE  YOUR  INDEPENDENT  LABEL 
MUSIC  SOURCE.  HERE'S  A  PEEK  AT  SOME  GREAT  NEW  ADDITIONS  TO  OUR  CATALOG! 


JAZZ 


NEW  AGE 


Nicholas:  Body  music 
Nicholas  combknes  guitar  and 
synthesize'  on  ihts  brill  tantly 
conceived  debut  recording  oi 
TO  jazz/new  age  instru mentals 
Soothing  and  relaxing  music 
i hat  is  brilliantly  conceived  and 
masterfully  produced 
ADD  52m  '89    NUAB988BS18 


The  Artful  Balance 
Collection.  Vol   1 
Outstanding  "new  jazz**  instru- 
mentalists Vmce  DeCota.  Jere- 
my Lubbock,  and  Randy  Wald- 
man.  wrth  excerpts  from  thetr 
own  debut  solo  albums 

AAD  33m  B8        JC 17201  $  1  5 

Ron  El  list  on  and  Ronnie 
Welts:  For  Vou.  For  Me, 
Forevermori? 

Eleven  jazz  standards  w*lh  a 
creative  approach  These  ro- 
mantic songs  are  sometimes 
soulful  and  thoughtful,  some 
times  upbeat ,  and  playful 
The  CD  rs  entirely  dedicated 
10  the  notion  that  love  is  a  many 
splendored  thing  worth  savor- 
ing and  shouting  about 
—  Washington  Post 
AAD  62m  90         JZK905S15 


n>       «04lTip 


Bruce  Be  ever: 
Forever  Blue  Sky 
The  pinnacle  ol  acoustic  guitar/ 
electronic  orchest ration.:  His 
emotionally  nth  melodies  and 
exceptional  playing  style  are 
absolutely  dazzUng  ' ' 
— Ate w  Age  Music  Gutie 
ADD  52m  '90         SHI115S1S 

Messenger 
Haunting  I  y  beautiful.  Com- 
posed, arranged,  and  per- 
formed by  Scott  Fitzgerald , 
Majestic  music  harmonizes 
with  hawk,  wotf.  loon,  and 
whaJe.  lakes,  rivers,  streams, 
and  waterfalls,  wind,  thunder, 
ram  forest,  and  ice  caves. 

DAD  46m  89  NTR1  &$  1 5 


Europa  l<\u 
This  Ifiree  disc  set  includes: 
CD  1  The  Double  Btoq  CD  2. 
Act  Big  Band  features  modern 
big  band  arrangements:  CD  3, 
CKet  Baker,  trumpet; 
P.  Catherine,  guitar,  and 
JL  Rassin fosse,  bass 
AAD  175m  '88  AMP3-450-1  S30 

i   Clark  Terry: 
Brahms  LuMnbye 
Clark  Terry,  trumpet,  fluegel- 
horn,  vocal  Tunes  include  (file 
cut.  "Whiff  in  Poof  Song," 
'Blue  Moon/"  Days  of  Wine 
and  Roses/'  and  five  others 
AAD  59m  68      AMP4005S15 


Sookfyn  Fwn  The  Jtotf 
Attmielorf 


Adrienne  Torfr 
Brooklyn  from  the  Roof 
Acoustic  piano  with  some 
tasteful  synthesizer  col' 
orations.  There  Is  a  depth  and 
richness  lo  Tori's  sterling  origi- 
nal works  which  range  from 
smoky  urban  blues  to  solid 
neoclassical 
ADD  40m  88  A8M519S9 


FREE  CATALOG 


1 -MO-CD  (DILI 

Now  you  can  call  M/NH  to 
preview  new  releases. 

Call  1-9  00 -CD  GUILT 

SI  .99  first  minute.  99  additional  minifies 


CLASSICAL        1 

■ 

£)t.Ottftt 

aJHtstaH 

NOSTALGIA 


Gloria'.  A  Gathering  of 
Choral  Master  works 
Gary  Bonner  conducts  the 
Concertante  Ensemble  of 
London.  Maurice  Durufle's 
"Sanctus",  Mozart's  "Laudato 
Dominum":  Hoist's  "Psatm 
148"  and  Samuel  Barber's 
-Lamb  of  God" 
DDO  S5m  90       RES800651 5 

O Mozart:  Symphonies 
Nos,  19  23 

Sir  Charles  Macfeerr  as  and  the 
Prague  Chamber  Orchestra. 
Symphonies  No  19  in  E-fiat 
Major,  K  132  No  20  in  D  Ma- 
jor K  133: Wo  21  inAMajor. 
K 134;  No  22  in  C  Major, 
K  162;  and  No.  23  in  D  Major, 
K.  1B1  (162b) 

DDD  73m  '  90    Ti.C602 1 7  $  1 8 


70  Ounces  of  Gold,  VoL  1 
Ovef  70  minutes  of  the  greatest 
songs  ot  ihe  '50s  and  60s  by 
I  he  original  artists.  Most  of 
these  recordings  went  to  No  1 
on  the  charts  so  sit  back  and 
lake  a  trip  down  memory  Fane. 
Songs  include  "Earth  Angel/' 
"In  the  Stilt  of  the  Night/"  Sea 
of  Love/'  'Sleepwalk/'  "Hap- 
py Organ,"  and  many  more, 
ADD  70m  "89        P  P 19038  $  1 2 

70  Ounces  ot  Gold,  Vol.  2 
The  enthusiasm  of  rock  V  raft 
doesn't  get  any  stronger  than 
on  70  Ounces  of  Gctd.  Vot.  2. 
Whether  it's  the  Beach  Boys  or 
Chuck  Berry p  1  his  CD  has  it  all' 
ADD  72m '89       PPt904a$12 
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NATURE 


Transitions  II:  Music  to 
Help  Baby  Steep 
Developed  by  a  physician  to 
help  infants  sleep  and  rel ieve 
the  stress  ol  childbirth  for  both 
mother  and  baby  "One  of  the 
best  relaxation  tapes  we've 
come  across    .    " 
— Prevention  Magazine 
ADD  60m '90        PLC002S15 


Tee  Vee  Toons: 
The  Commercial* 
This  disc  is  both  fun  and  histor- 
ical It  contains  SB  ol  the  best 
commercial  jingles  from  the 
past  40  years  Great  entertain- 
ment. 

CD  Review  readers— 9.3/6 
AAD  46m  B9       TVT14D0S1S 

OTelevigJon's  Greatest  Hits, 

VoLl 

65  television  theme  songs  from 

the  '50s  and  60s 

CDGutdeQ  5/5  M/A  '67 

AAD  72m  86       TVT1100S24 


[1 A  Century  of  Baseball 
In  Song 

National  Pastime  Orchestra 
These  15  songs  which  reflect 
the  entire  development  of 
baseball  and  popular  music  in- 
clude such  classics  as  'Take 
Me  Out  to  the  Sail  Game  '  and 
jotting  Joe  DiMagg«o. " 
DDO  46m  89      CCE4031  S1 5 


I   Richard  Strauss: 
An  Alpine  Symphony 
Andre  Previn  unleashes  the 
power  of  the  Vienna  Philhar- 
monic m  a  magnificent  per- 
formance 
ODD  48m '90     TLC80211S18 

Vivaldi 
Ensemble  Orchestral  de  Paris. 
Jean-Pierre  Waller  Orchestra 
Symphonique  de  RT.L,, 
Pierre  Cab 

Works  include  The  Four  Sea- 
sons, Concerto  tor  Strings  and 
Harpsichord*  Concerto  for 
Flute  and  Orchestra. 

AADStm  89         AHP6003  S9 


MAillFlNMnMin} 

i  ik  i  ii  no! 


Marilyn  Monroe; 
Some  Like  It  Hot 
Marilyn  sings  "Some  Like  it 
Hot' '  along  with  a  brand  new 
dance-mix  of  "I  Wanna  Be 
Loved  By  You,"  Ihe  original 
version,  and  "Heat  Wave/* 
|4-Track  CD  Single) 
AAD  13m  '89  DRG101  $9 


DDwighl  Kaiita 
A  Kalitascope  of 
Synthesizer  Music 
Dwight  Kaiita.  Pb  D  .  NDSY  16 
well-known  songs  and  six  excit- 
ing original  compositions:  big 
band,  disco,  rock,  new  age. 
Church,  and  classical1  "Dwight 
Kafrta  plays  masterfully    . . 
The  scope  of  fhis  synthesizer  is 
amazing.  YouTJ  be  ptaying  this 
CD  often/' 

—  CDflenewluVlONov'BS 
DDD  55m  89        KSR101S15 

I   Mellow  Sixties 
These  twelve  mellow  hits  in- 
clude Van  Morrison:  "Brown 
Eyed  Girl";  The  Mamas  and 
The  Papas  "California  Dream- 
in":  and  The  Rascals    A 
Beautiful  Morning" 

AAD  38m '88        JC13104S15 


Wilderness 
This  critically  acclaimed 
recording  features  ihe  Pacific 
northwest  wilderness  rain 
forest,  rivers,  lakes,  waterfafts, 
loons,  hawks,  eagles,  wolves, 
and  elk,  The  clarity  ol  this  disc 
will,  m  short,  astound  you. 
DA0  5am'90  NTR10S15 

I  IThe  Sea 

70  minutes  ot  the  best  ocean 
recording  on  the  market  today. 
Crashing  waves,  gen  lie  tide- 
pools,  seagulls  and  sand- 
pipers,  fog  horns  and  beU 
buoys  truly  make  this  crystal 
clear  CD  an  instant  vacation1 
AAD  70m '89  NTR01S15 


\jMH#i£ 


f  Jungle 

A  caeaphony  of  exotic  birds, 
chattering  monkeys,  the  down- 
pour of  the  rain  forest,  and  na- 
tive drumming  assault  your 
senses.  If  you  haven't  been  to 
ihe  Amazon  Basm  latefy, 
here's  your  chance, 
AAD  46m  S3         NTROOtSU 
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ORDER 
FORM 

NAME 

SEND  FORM  TO: 

M/NH 

ANTRIM,  NH  03440 

ADDRESS 

OR  CALL 

CtTYprTOWN 

1-800-234-8458 

OR  FAX 
(603)  525-4423 

OR  USE  OUR  BULLETIN 

CREDIT  CARD  NUMBER 

n      n       n 

VISA           MC           AMEX           EXPIRATION  DATE 

BOAHD  SERVICE 

(603) 525-4438 

SIGNATURE 

E-MAIL  (300  or  1200  baud,  8     PHONE  NUMBER 
data  bits,  no  parity,  one  stop  bit] 


89073 


Oty 

Disc  Number 

Price 

SUBTOTAL 

i 

SHIPPINGS  HANDLING 

$3,00 

MOTE:  PoitHl  Charge*  lot 
Fw akgn  Orders  are  iciuil, 

TOTAL  ORDER 

$ 

Feedback 


In  our  continuing  effort  to  present 
the  best  in  amateur  radio  features 
and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — 
you,  the  reader  Articles  and 
columns  are  assigned  feedback 
numbers,  which  appear  on  each 
article/column  and  are  also  listed 
here.  These  numbers  correspond 
to  those  on  (he  feedback  card  op- 
posite this  page,  On  the  card, 
please  check  the  box  which  hon- 
estly represents  your  opinion  of 
each  article  or  column, 

Do  we  reaJly  read  the  feedback 
cards?  You  bet!  The  results  are 
tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what 
you  do  and  don't  (ike.  To  show  our 
appreciation,  we  draw  one  feed- 
back card  each  month  and  award 
the  Jucky  winner  a  free  one-year 
subscription  (or  extension)  to  73 

To  save  on  postage,  why  not  fill 
out  the  Product  Report  card  and 
the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
you're  at  it.  You  can  also  enter 
your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  low  price  of 
25  cents* 
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AM  PROFILES 


There  are  no  "average  "  hams! 


Music,  Writing,  Business — 
and  Ham  Radio 

Dwight  Kalita,  Ph.D..  ND8Y  compos- 
es music  on  his  Yamaha  HX-t  synthe- 
sizer, co-authors  books  wjth  doctors, 


runs  his  own  busi- 
ness, enjoys  DXingr 
and  sees  an  enor- 
mous future  for  ama- 
teur radio. 
^  Dwight  ND8Y  has 

been  a  ham  for  30 
years,  since  he  was 
13  years  old.  He  and 
a  couple  of  friends 
became  interested  m 
amateur  radio  when 
they  were  in  high 
school,  and  an  elrner 
helped  them  get 
started.  To  Dwight 
ND8Y,  active  in  the 
Defiance  County 
ARC,  amateur  radio  is  a  valuable  way 
to  make  lasting  friendships  in  the  com- 
munity and  ail  over  the  world.  He's 
worked  323  countries.  "Competing  in 
amateur  radio  develops  skills  and  a 


background  in  electronics/'  he  says, 
and  he's  passing  his  knowledge  on  to 
his  children,  KB8AYB,  his  10-year-old 
son,  became  licensed  at  the  age  of  six. 
The  frve-year-oid  isn't  ready  to  take 
time  off  from  baseball  yet  to  study  ama* 
teur  radio,  but  he'll  have  plenty  of  help 
when  he  does. 

Dwight  Kalita  is  president  of  Midwest 
Microcomputers,  his  own  business, 
which  selis  NEC  computer  pnnters. 
With  satellite  operation,  the  space 
shuttle,  and  packet,  he  says  his  hobby 
is  now  becoming  part  of  his  business, 
and  he's  very  excited  about  that. 

In  conjunction  with  doctors,  ND8Y 
has  co-authored  books  on  health  and 
nutrition,  such  as  Victory  Over  Dia- 
betes r  Brain  Allergies,  Nourishing 
Your  Child,  and  the  Physician's  Hand- 
book on  Orthomoiecuiar  Medicine. 

As  a  musician,  his  Kafttascope 
of  Synthesizer  Music  CD  is  one  of 
the  best  sellers  of  Mustc  New  Hamp- 
shire, After  about  a  year  and  a  half 
of  a  loi  of  "work,  fun,  and  love"  ND8Y 
sent  his  44.1  kHz  DAT  recording 
tape  to  Wayne  Green  and  "hit  a 
home  run." 


New  Rig  Needed — Maybe  Two! 

Andy  Robinson  KA3WDW  is  one  of 
the  newest  and  youngest  hams  on  the 


air.  This  nine-year*old 
passed  both  code  and 
theory  exams  for  the 
Novice  Class  license  on 
his  first  try.  Andy  says  he 
wants  to  work  on  his 
WAS  and  DXCC  now.  His 
father.  George  Robinson 
WA3LVR.  says,  "Looks 
like  I  better  think  about 
replacing  my  16-year-ofd 
Heaih  gear,   Between 
Andy  and  me,  there's  go- 
ing to  be  a  lot  of  hours  put 
on  the  rig  ' 
Andy's  father  prom- 
ised him  that  if  Andy  passed  his 
Novice,  he  would  take  his  Extra.  So 
guess  who  has  his  nose  in  the  Extra 


study  guide?  "This  is  definitely  what 
I  call  incentive  licensing,'  says 
WA3LVR,  "and  i!  is  my  pleasure  to  be 
doing  it!" 

Andy  KA3WDW  turned  nine  on 
March  1  and  passed  his  Novice  exams 
on  March  21.  He's  in  third  grade  in 
Beaver  Creek  Elementary  School.  Be- 
sides ham  radio,  he  also  enjoys  playing 
Utile  League  baseball.  He  plays  third 
base  and  outfield  for  the  Cain  Minor  A 
Phillies. 

Currently,  Andy  is  studying  for  the 
Technician  Class  exams,  and  he  says 
he  wants  to  go  ail  the  way  to  Extra.  "I 
can't  tell  you  how  proud  I  am  of  him," 
his  father  says.  "It's  a  lot  of  work  for  a 
ninety  ear-old.  I  hope  he  gets  as  much 
enjoyment  out  of  ham  radio  as  I  have." 


Meanwhile,  in  Alaska 

Last  winter,  Jack  R.  Bitzer  NL7SX 
successfully  elmered  his  three  chil- 
dren, Bryn,  Elizabeth,  and  Sarah.  For 
several  months  they  used  the  Com- 
modore 64  computer  and  a  Morse  car- 
tridge to  learn  and  practice  code,  and 
the  ARRL's  Tune  in  the  World,  accom- 
panied by  coaching  from  their  mother. 
1o  study  theory  They  also  used  the 
code  tapes  that  come  with  Tune 
In  W5YI  examiners  Mary  KL7JEF, 
Bob  KL7NC,  and  Gene  AL7KH  gave 
the  children  their  Novice  exams  last 
April.  Now  the  three  are  also  known  as 
8ryn  WL7BXQ  (1 1 -years-old),  Eliza- 
beth WL7BXR  <tf>years-oldj,  and 
Sarah  WL7BXS  (11-years-old).  ft 
wasn't  easy,  but  the  children  are  glad 
they  did  it!  Their  Novice  licenses  expire 
on  April  17,2000. 

Sarah's  first  OSO  was  with  Trevor 
VK4AFL  in  Brisbane,  Australia.  This 
has  stimulated  her  interest  to  team 
more  aboui  other  cultures  and  places. 

SrynTs  first  contact  was  QRP  wilh 
AL7KHT  four  miles  away.  Later,  he  en- 
joyed a  tnp  with  NL7SX  to  string  a  wire 
between  two  mountains,  and  it  sounds 


fjke  he  might  enjoy  more  such  expedi- 
tions 

Elizabeth's  first  QSO  was  with  14- 
year-old  Jonathon  KA5LXA  tn  Baton 
Rouge,  Louisiana,  quickly  followed  by 
Jonathon's  elrner.  Doug  KA5YSY, 
then  Doug's  wife.  Judy  KB5ACA.  Eliza- 
beth types  25  wpm.  and  she's  present- 
ly observing  the  operation  of  BBS 
KL7NC  for  possible  packet  operation. 


as  soon  as  KL7NC  puis  a  transmitter 
on  the  10m  Novice  band  this  summer. 

The  children  use  an  HTX-100  and 
I  COM  735  for  10m  USB,  and  a  DX-60  B 
transmitter  and  QX-302  receiver  for 
60m.  40m,  and  1 5m  CW 

Jack  NL7SX.  who  has  been  a  ham 
since  he  was  sixteen,  and  his  three 
children  are  four  of  the  nine  hams  in 
Ketchikan. 
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Number  7  on  your  Feedback  card 


Low  Power  Two  Meter 

FM  Transmitter 


Inexpensive,  lightweight  and  expendable^ 


! 


by  Carl  Lyster  WA4ADG 


After  my  balloon  flight  honoring  the  20th 
anniversary  of  Apollo  11,1  decided  to 
design  a  simple  2  meter  FM  transmitter  thai 
could  be  built  cheaply  enough  to  be  consid- 
ered expendable,  It  needed  to  he  lightweight. 
to  provide  a  lew  hundred  milliwatts  output  at 
best  and  be  reproducible  with  few  headache 
The  circuit  described  here  meets  all  of 'these 
requirements  and  per  forms  hettcr  than  mv 
expectations-  The  complete  unit  measures  2" 
x  4 " .  weighs  under  two  ounces,  prov  ides  225 
mW  of  output  and  is  rugged  and  stable  over  a 
voltage  range  of  9  to  1 2  VDC. 
When  designing  this  device  l  chose  several 


circuits  to  prevent  accidental  generation  of 
spurs.  The  value  of  each  resonant  inductance 
was  chosen  so  that  the  associated  trim  cap 
would  be  unlikely  to  resonate  on  the  wrong 
multiple.  This  transmitter  is  not  foolproof  but 
it  should  be  easily  adjustable  by  anyone  with 
patience  and  some  good  luck! 

Audio  Section 

The  transmitter  requires  a  6  Vp-p  audio 
input  level  to  obtain  5  kHz  deviation.  It  was 
originally  designed  to  interface  directly  with 
my  digitized  voice  ID  circuit  in  Ham  Radio, 
Feb.  *89,  However,  if  you  want  to  use  a 


LDW  LEUEL   GUDID   AI1P 


LM3£4 


MIC  IN 


If**UT 


CS 

10NFI 


X 


CI 

-Hf 


+ 


*l£u 


^ma  e  l?U 


6  Vp-p 
OUTPUT 


47HTD    <  1  15K 


/  // 


ST7 


Figure  L  Audio  amplifier  circuit  for  microphone  or  line  audio  input. 


components  that  I  knew  from  previous  expe- 
rience would  perform  well  at  2  meters:  a 
2N3866  transistor  for  a  final,  2N5l79s  for 
the  multipliers,  double-tuned  toroidal  forms 
for  the  tanks,  and  an  X  1 2  frequency  multipli- 
cation scheme  that  would  allow  the  use  of 
Drake  TR-22  type  transmit  crystals  (low-cost 
and  easy  to  order). 

The  circuit  went  through  many  revisions  as 
I  attempted  to  simplify  the  test  equipment 
needed  to  tune  up  the  transmitter.  I  spent 
many  days  in  front  of  a  spectrum  analyzer 
trying  to  optimize  the  values  of  the  tuned 


Figure  2.  Audio  amplifier  foil  pattern. 


microphone  or  other  low  level  audio  source, 
use  the  circuit  in  Figure  I .  This  audio  ampli- 
fier provides  the  necessary  6  Vp-p  output 
while  consuming  only  2  mA  from  the  12  volt 
supply.  Two  sections  of  an  LM324  quad  op- 
amp  are  used  to  implement  the  amplifier.  The 
first  stage  is  set  for  a  gain  of  40  and  is  capac- 
ity vcly  coupled  by  C2  to  potentiometer  VR1 
which  controls  the  overall  amplifier  gain. 
The  second  stage  is  set  for  a  gain  of  6  and  its 
output  is  fed  directly  to  the  transmitter 
through  a  low-pass  filter  externally  mounted 
between  the  audio  amplifier  and  the  transmit- 
ter input  (CI 2  and  R9  in  Figure  4).  The  gain 
of  these  two  stages  was  chosen  so  that  the  last 
stage  could  be  used  by  itself  if  a  higher  level 
source  of  audio  is  available.  By  opening  the 
trace  from  pin  8  to  C2t  an  external  signal  of 
about  I  volt  or  better  can  be  injected  into  the 
positive  terminal  of  C2.  If  you  experience 
low  frequency  rolloff  in  your  transmitter  with 
this  amplifier,  you  might  try  increasing  the 
value  of  CI  L  the  DC  blocking  capacitor  in 
the  external  low-pass  fitter  {Figure  4.) 

The  Transmitter  Circuit 

Transistor  Qi  forms  the  12  MHz  oscillator 
and  crystal  Y 1  is  set  on  frequency  by  trim  cap 
CI  (Figure  4),  Zener  diode  Dl  regulates  the 


tfioED  nan  aoucs  she 


Figure  3.  Audio  amplifier  parts  placement. 
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Figure  4.  Transmitter  schematic. 
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WE  SHIP  WORLDWIDE 


fc 


Your  one  source  for  all  Radio  Equipment! 


1  L*J  I 


V 


For  the  best  buys   in  town  call: 

21 2-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


3Z 


MAY  We  Help  You  With  the  Best  in 
Commercial  and  Amateur  Radios? 
Kitty  WA  2BAP 


Technical  help  offered  upon  purchase 


r>  <^i 


ONV  Safety 
belts  in  stock 


y 


ICOM 

ICWIA.  751 A  781,  229H,  R-7000,  Rl,  R72, 
niOO  JC-765.  275A/H,  3220A,  475A/H,  735, 
IC-901.  IC-229H,  fC725,  IC-240CW250GA 


KENWOOD 


FT-767GX,  FT-757GXH,  FT-747GX, 
FRG-8800,  FT-736R,  FT100QD, 
FT-4700RH,  FT212/712RH,  FT-470 


TS440S/AT.  R  WOO.  TS-04O  S/AT 
431  A.  TM-2570A/5QA,  TR-751A, 
Service  Repair,  TM-731A,  TS-7l1/S11At 
TH205AT,  TH225A,  TM-631A,  TM-331A, 
TS140S,  TS680S,  RZ-1.  TS-790A,  TS95QSD, 
TH-75A,  TH26/46AT 


ANTENNAS 

A*S,  AES.  Cushcraft,  Hy-Gam, 
Hustler,  KLW,  MET2  Mosley 
UIwa  WOCHJBiOK  TONNA. 
Bunemiu  UtjtuBand 

TM231A/ 
Kenwood 


YAESU 

FT23R 

FT4t1-B11-911 

FTC-1903/1123 

FTH  3O0B/7008 


ICOM 

IC2/3/4SAT 

IC02A1732AT 

IC2/4GAT^24A 

K>A20fUm 


AMPLIFIERS 

STOCKED; 

RF  Concepts 

Mirage 
TE  Systems 


MARINE  RADIOS 

ICOM  MS,  M56.  M7Q0TY.  M800 

AVIATION  PORTABLE  ICOM  A2Q 


LindmatwJ*  M  T  s 

ICOM  U10,  H16.  V100.  U*00 

W AXON,  MOTOROLA, 

YAESU  FTM  200W7D0B 

UN  I  DEN.  REGENCY   KJMG 

MARINE  ICOM  MS  M56.  M7D0 

AVIATION  COM  A2D  H  T    TAD 


Sirnplex  Amopatch  SDl-50  Will  Patch 
FM  Transceiver  To  Your  Telephone.  Great  For 
Telephone  Ceils  From  Mobile  To  Base  Simple 
To  Use  SDl-50 


Panasonic 


Budwig ANT.  Products      ic  32 at 
NEi-TECH  0  VIM  00  Digit*!  Voice  Key* 
FLUKE77,83,85J7Hultimetere 


IC-H16/U16 


MOTOflOU  RADIUS 
COMMERCIAL  RADIDS 


■■Vat 


1 


Connect  Systems  (CSI) 

PRfVA  TE  PA  TCH  Vt  Duplex  8200, 

CS700 

TUNERS  STOCKED: 

NVE  MBV-A  3  Ki'owatt  Tuner 


TH-75A 


|  Warned:  HF  Radio  Technician  | 

VoCom/Mirage/Alinco 

Tokyo  Hy  Power/TE  SYSTEMS 

Amplifiers  &    5/8XHTGain      Computer  Interfaces 

Antennas  IN  STOCK 


ALINCO 

DJ-500T.DR-110T 
DR-570T,  [XM60T 


FREQUENCY 
COUNTERS: 

tMH:  •  1   3GM2 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED. 

WRITE  FOR 

QUOTES 


G&G  ELECTRONICS  ART1 , 
Air  Disk.  SWL.  Morse  Coach 


Stocked:  MFJ-1270B, 

MFJ-1274,  MFJ-1224.  AEA 

PK-B8.  MFJ-1278T,  PK-232  MBXHOTOR0LA  AUTHORIZED  DEALER 

W7FAX,  ORSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


Kanlronics 
KAM,  KPC  Mr 

KPCIv",  Data  Engine, 
DVR  2  2 


Cove  reran,1  Co  ax  seal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

4a  wans 

$79 


METRON 

KWHF  Mobile 

Amplifier 

Stocked 


AR  900  Hand  Held  Scanner  100 
ch  Covers  2 7-54 r  108-174. 
406-512. 800-950  MHz 


AUTHORIZED 


JRC 

NFn>525, 
JST135 


Alpha  Detta 
Products 

Stocked 


AEA  144  MHz 

AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


E1MAC 
3*50GZ 
572B,  6JS6C 
12BY7A& 
6146B 


BIRD 

/altmeters  * 

Elements 

In  Stock 


j&  y> 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONJCS  model  1300  H/A.  01300MHz 

2210  H,  0-3200  MHz 

Long-range  Wireless 
Telephone  for  export  in  slock 


BENCHER  PADOLES 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Infl  Wire 

OPTO  KEYERS  STOCKED 


_ 


Radios  Tor  Business, 
Gov't,  2-way,  etc* 
Stocked  &  serviced, 
call  far  great  prices! 


COMET  ANTENNAS 
STOCKED 


Mi -d is  Mentors  — 
Amateur  Radio  Course 


HEIL 

EQUIPMENT 
IN  STOCK 


Hy-Gatn  Towers 
will  toe  shipped 
direct  to  you 
FREE  Of 
shipping  cost . 


New  TEN-TEC 
Corsair  M,  PARAGON. 
OMNI  V 


1IX  Towers,  Antennas. 

Mobile  Radio  mounts 

stocked  Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  S«  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday-Friday  9  A  M  to 6:30  PM        Thursday  to 8  PM. 
Saturday  &  Sunday  10  AM   to  5  PM   [Free  Parking) 

IRT/LEX-"  Spring  St  Station*'.  Subways:  BMT- 
"Prince  St  Station'1. 1ND-"F"  Tram-Bwy  Station' 
Bus:  Broadway  #6  to  Spring  Sl  Path-9ih  St./6th  Ave. 

Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Motoro- 
la, MAXON,  Standard, 
Yaesu  Wo  serve  munici- 
palities.  businesses,  Civil 
Oetensc,  etc.  Portables, 
mobiles  bases,  rg- 
peaters.,, 


ALL 

SALES 
FINAL 


We  Stock:  AEA,  ARRL,  Alinco,  Ameco,  Arneritron,  Antenna  Specialists, 
AstaticT  Asuon,  B&K,  B&W.  Bencher,  Bird.  Butternut,  CDE,  CES,  Cusricrafl. 
Dafwa,  Eimac.  Henry,  Neil,  Hustler,  Hy-Gain.  Icom,  KLM.  Kantronics,  Larsen, 
MFJ,  J.W,  Miller,  Mirage,  Nye.  Palomar,  RF  Products,  Saatont  Shure. 
Tempo,  Ten-Tec+  TUBES.  Yaesu,  VibropJex.  DupleKers.  Repeaters,  Scan- 
ners, Radio  Publications,  Uniden,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  etocktd  A  *«rvlc«d  on  pr*ml«*«. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately*  TELEX  12-7970 

FAX:  212-925-7001 


CIRCLE  4  1  ON  READER  SERVICE  CARD 


Figure  5.  Transmitter  fail  pattern. 
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power  supply  for  the  oscillator  to  6,2  VDC 
for  frequency  stability  ,  C5  couples  the  output 
of  the  oscillator  to  the  phase  modulator 
composed  of  LI  and  va ractor  diodes  D2  and 
D3«  Pot  VR]  sets  the  DC  operating  point 
Ibr  the  diodes  and  is  summed  with  the  audio 
input  to  provide  the  modulation  signal  for 
the  varicaps*  Since  phase  modulators  are 
sensitive  to  both  modulation  amplitude  and 
frequency ,  audio  is  fed  into  the  transmitter 
through  a  DC  blocking  capacitor  CI  I  and 
an  externally  mounted  low-pass  filter  com- 
posed of  C 12  and  R9.  Components  C 1 1 .  C 12 
and  R»  are  connected  externally  between  the 
audio  amplifier  (or  6  Vp*p  audio  source)  and 
the  transmitter  due  to  the  fairly  large  size 
of  CI 2.  This  filter  provides  the  6  dB  per 
octave  rolloff  needed  to  maintain  an  equal 
deviation  versus  frequency  response,  About 
6  Vp-p  of  audio  is  required  to  give  5  kHz  of 
deviation. 

The  modulated  12  MHz  signal  is  applied  to 
Q2  where  it  is  tripled  to  36  MHz.  Tank  L2  is 
composed  of  1 2  turns  of  wire  on  both  primary 
and  secondary  and  has  its  Q  dampened  by  I  Ok 
ohm  resistors  on  each. 

The  trim  caps  an  this  tank  (C14  and  C15) 
tune  very  sharply  and  must  be  adjusted  with 
care.  Q2  produces  excessive  36  MHz  energy 
so  a  voltage  divider,  composed  of  RH  and 
R12,  drops  the  36  MHz  level  applied  to  the 
base  of  Q3,  the  first  class-C  multiplier. 

Tank  L3  resonates  at  72  MHz  and  is  com- 
posed of  5  turns  of  #28  on  each  winding.  Q4 
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is  the  first  2N5179  multiplier.  The  MPS3563 
transistors  don't  perform  well  above  100 
MHz  so  they  are  used  only  for  the  low  frc* 
quency  multipliers.  Q4's  tank  resonates  at 
144  MHz  and  is  composed  of  3  turns  each  of 
#28  wire.  There  is  an  output  of  about  5  mW 
here  but  it  tacks  spectral  purity. 

Q5  is  a  low  power  amp  that  adds  greatly  to 
the  purity  of  the  final  output.  Its  tank  is  also 
composed  of  3  turns  of  #28  on  each  winding. 
About  20  mW  of  output  is  available  here,  06 
is  the  final  and  is  limited  to  just  over  200  mW 
output  by  resistor  R 17.  1  do  not  recommend 
attempting  to  get  higher  power  output  by 
changing  this  resistor  because  you're  bound 
to  get  instability. 

Trim  caps  C28  and  C27  match  the  output  to 
a  50  ohm  load  and  tune  somewhat  broadly. 
Two  RF  chokes  composed  of  5  turns  of  #30 
wire  on  a  small  ferrite  bead  are  used  as  a  DC 
collector  supply  and  a  DC  path  to  ground  for 
the  base  of  Q6.  Other  ferrite  beads  are  used 
throughout  the  circuit  for  supply  isolation, 

Tune-Up 

You  need  some  basic  test  equipment  to  get 
any  home-brew  transmitter  up  and  running.  I 
would  recommend  a  grid  dip  meter  and  a 
frequency  counter  as  a  bare  minimum.  Start 
by  installing  a  crystal  of  your  choice  and  a 
low-power 50  ohm  dummy  load  at  the  output. 
Apply  +12  volts  and  check  for  oscillation  at 
QL  This  can  be  done  by  connecting  a  counter 
across  L 1 . 


L2 

L3 

L4,  15 


Torpid  Winding 

12  turn*  #28  each  side  of  T37-6     toroid 

S  turd*  #28  each  lide  al  T37-ID   toroid 

3  turn*  *2B  each  side  of  T25-12  toroid 


16-4  lurni  *2I  an  arte  side  of T17-12  toroid 


Figure  7,  Toroid  winding  details. 


Transmitter  Parts  List 

Cl.Cl4tCl5.C2B,  9-50  pF  trim  cap 
C17.C19.C20.C25 

C22TC33.C27  3-5-20  pF  trim  cap 

C3  150  pF  disk  cap 

C*  IQOdF  disk  cap 

C5  5  pF  dtsk  cap 

C6.C1 1  0.1  MFO  monolithic  cap 

C12  15  MFO  cap 

C9.C  13  0,0 1  MFD  d  Is*  cap 

CB  47  pF  disk  cap 

C7  82  pF  disk  cap 
ClO,Cl6.ClBh 

C21.C24<C26  0.001  pP  disk  cap 

Qi  ,02.03  MPS3563 

Q4.QS  2N5179 

Q6  2N3866 

Dl  lnW73S2ener 

D  2 ,  D3  M  V2 1 09  var  cap 

RI.R6  27k  V4  wan 

R2  1 ,5k  V*  wan 

R3  39k  ft  wan 

R4  2200  V4  wall 

R5  100k  V*  watt 

R7  3.9k  ft  wan 

R£  1500  V*  wan 

R9  5.1k  vi  wan 

R10,R1€.RI7  1Q0O  Vk  wan 

R11  3  3k  v*  wan 

R12  1.0k  Vi  wan 

R13  47Q  v*  wan 

R14  470Q  '/j  watt 

R1S  1.2k  ft  wan 

R1B.R19  10k  Vi  watt 

VR!  lOOktfimpo* 

LI  1 9T  #32  on  3/ 1 6"  slug-lgned  form 

L2  12T  each  winding  oi  #26  on  T37-6 

L3  ST  each  winding  of  #28  on  T37- 10 

L4.L5  3Teach  winding  of  #28  on  T25-12 

L6  4T  ©J  #21  on  T37-12  core 

R  FC 1 ,  RFC2  ST  ot  #30  wou  nd  on  Ferrile  Bead 

FB  6  Ferrite  Beads 

Y 1  Drake  TR-22  xm  tl  crysi  al 

Audio  Amplifier  Parts  List 

Ui  LM324  op-amp 


C1.C2 

0,47  pF/35V  Bed 

C3£4,C5 

T0|iF/3SVE*ecL 

VRI 

50k  tTimpol 

R1 

51k  V*  wan 

R2 

15k  ft  wall 

R3.R7 

620k  V*  watt 

R4 

30k  ft  wall 

R5.R9 

Ik  V*  watt 

R6 

100k  ft  wan 

ftt 

lOkViwatt 

Blank  PC  Boards  are  available  from  FAR  Circuits, 
1 BN640  FieW  Court .  Dundee .  1L  601 1  8.  Toroid  cores  and 
lernte  beads  are  available  from  Radiokit  P  O  Box  973- 
C.PelhamNH  03076  Phone  (603)635-2235  Crystal  Yl 
can  be  obtained  from  KW  Crystals,  P.O  Box  506.  Prague 
OK  74864  Phone:  (405)  567-2285  or  JAN  Crysials,  P.O. 
Box  601 7.  Fori  Myers  FL  33906-601 7.  Phone  (613)936- 
1404.  AM  other  components  can  be  obtained  I  rem  Circuit 
Specialists.  P.O  Bo*  3047.  Scottsdale.  AZ  85271-3047 
Phone:  (800)  52&-1417 

An  alternative  for  the  slug-tuned  cgd  LI  is  J  W  Miller  pan 
*  93A336RPC  {Z  *CM  10  uH)  also  available  from  Circuit 
Specialists. 
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$12, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  forbig  savings.  Hurry...oHer 
ends  September  30,  1990. 

•  •  *  MONEY  SA  VI NO  COUPON*  *  * 

Get  special  savings  on  the  scanners 
listed  in  this  coupon.  Thts coupon  must 
be  included  with  your  prepaid  order. 
Credit  cards*  personal  checks  and  quan- 
tity discounts  are  excluded  from  this 
otter  Otter  valid  only  on  prepaid  orders 
maitedditeetiytaCammunicatmns  Elec- 
tronics I  nc^  P.O.  Bom  W45- Dept  UN  12, 
Ann  Arbor.  Michigan  481 96-1 04$  U.S.A. 
Coupon  expires  September  30,  1990. 
Coupon  may  not  be  used  in  conjunction 
with  any  other  offer  from  CE1.  Coupon 
may  be  photocopted,  Add  512.00  for 
shipping  tn  the  continental  USA 

RELM  RH606B-A $419.95 

RELM  RH256B-A $294.95 

Bearcat  800 X LT-A $229 .95 

Bearcat  210XLT-A $164.95 

Bearcat  70XLT-A $139.95 

Uniden  HR251 0-A $229.95 

Uniden  HR260O  A1 $239.95 

Uniden  PRO310E-A $169.95 

Uniden  CARD-A $164.95 

Uniden  RD3XL-A $149,95 

Uniden  RD99GT-A $114.95 

+  +  **  VALUABLE  COUPON  **** 

Bearcat?  760XLTA 

List  price  S499.95/CE  price  $254.95/SPECIAL 
12-Band,  1O0  Channel  •  Crystal!***  •  AC/DC 
Frequency range  29-54,11  a-1 14.  406-512.806-956  MHz. 
Excludes  82198 75-649  0125  and 368.9B75-8V4.Qi 25  MHz. 

The  Bearcat  76QXLTnas  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  including  the  800  MHz, 
band.  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery,  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/16"  Wxl^'Hx  7*ST  a  Model  BC  590XLT-A  is 
a  similar  version  without  the  800  MHz.  band  for 
only  Si  99,95  Order  your  scanner  from  CEI  today 

NEW!  Uniden0  Telephones 

AM470D-A  uniden  answering  machine $69  95 

AM464-A  Uniden  answering  machine, ......... $49,95 

AM4G8V- A  Lfntden  answering  machine   .    £4995 

A M460- A  Uniden  answering  machine  ...     £49,95 

A  M4S0- A  Uniden  answering  mac h me $69  95 

FP30O-A  umden  feature  pftone -  -  ■  -  S34  95 

FP302-A  Uniden  feature  phone      149,95 

F PS 20$- A  Uniden  feature  speakerphone  $49  95 

F P3 2 2 S- A  Uniden  feature  speaHerphone    $59  95 

XE570-A  Umden  cordless  phone  ......   $74  95 

XE422  5-A  Uniden  cord  leas  speakerpftone S 1 09 .95 

XE777S-A  Uniden  cordless  speakerphone S 109  95 

BT1 00-A  Uniden  Tnmsryle  phone $  1 7,95 

KT2SO-A  Uniden  Family  phone  with  91 1  feature.     $29. 95 
FF150-A  Unxfen  Executive  phone...  $39  95 

RELM®  RH256B-A 

List  price  S587.50/CE  price  S299.95/SPECIAL 
16  Channel  •  25  Watt  Transceiver  •  Priority 

The  RELM  RH256B  is  a  sixteen-channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
AH  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/ day  switch  is  also 
standard.  This  transceiver  even  has  a  pnority  func- 
tion. The  RH256  makes  an  ideal  radioforany  police 
or  fire  department  volunteer  because  of  Its  low  cost 
and  high  performance.  A  SO  Wart  VHF  150-162 
MHz.  version  called  the  RH606B-A  is  available 
tor  $429.95  A  UHF 1 5  watt,  1 6  channel  version  of 
this  radio  called  the  RU1568*A  is  also  available 
and  covers  450-432  MHz.  but  the  cost  isS454.95. 


•  ••  Uniden  CB  Radios    •  •• 

(g)  The  Umden  hne  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment. 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
81 OE  to  the  31 OE  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today. 

PRO310E-A  Umden  40  Ch  Portable/ MobJIe  CB  S&3.95 
PH033QE*A  Uniden  40  Ch  Remote  mount  CB  SI  04.95 
PH09OOD-A  Uniden  40  Channel  CB  Mobile  $38-55 

G  RAN  T- A  Umden  40  en  an  neJ  SS  8  C  B  mobile  S t 6  6  9  5 
PCI 22-A  Umden  40  channel  SS8  CS  mobile  .  Si  1  995 
PRO510XL-A  Uniden  40  channel  CB  Mobile  $38  95 

PROS20XL-A  Umden  40  channel  CB  Mobile  £56  95 

PR0530EA  Umden  40  Channel  CB  Mobile  .  J79  95 

PRGW4C E* A  Uniden 40 channel SSBCB  Mobile  $13?. 95 
PROfll  OE-A  Umden  40  channel  SSB  CS  Base . . .  $1  74.95 

•  *  •  Uniden  Radar  Detectors*  it  • 

Buy  the  finest  Umden  radar  detectors  from  CEI  today 
TALK  E  R-  A2  Un  tden  t  a  Ifctn  g  f  adar  do  ted  or  $  1 1 9JM 

RD3KL-A  Umden  3  band  radar  detector    .  f  159.95 

ROO-A  Umden  visor  mount  radar  defector  $S9  95 

RD8GTT_-AL/^den-Pas5Don*5uer3daf  (fetector  H  14,95 
R09XL  A  Umden  H micro"  aue  radar  detector.  S  144.95 
RD27-A  Umden  visor  mount  radar  detector  $54.95 

RD90GT1-A  Uniden  remote  mount  radar  del.  $109  95 
RD99GT-A  Uniden  remote  mount  radar  detector  ..$11  9. 95 
CARD-A  Uniden  credit  cardfile  radar  detector . . . .  $179.95 

Bearcat®  200XLT-A 

List  pnee  S50995/CE  price  S239.95/SPECIAL 
12-Bmnd,  200  Channel  *  BOO  MHx.  Handheld 
Search  ■  Limit  •  Moid  a  Priority  *  Lockout 
Frequency  range  29-54,  J 18-174,  406-5  1Z  806-956  MHz 
Excludes  823.9875-849 01 25  and  &6&9BT5'SS4  Qt 2$  MHz 

The  Bearcat  200XLT  sets  a  new  standard  for  ha  nd- 
held  scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
BC  100XLT*A  for  only  S  189,95.  Includes  antenna, 
carrying  case  with  belt  loop,  ni*cad  battery  pack* 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat0  800XLT-A 

List  price  S549.95/CE  price  S239.95/SPECIAL 

12* Band,  40  Channel  •  No-crystal  scanner 

Priority  control  •   Search/Scan  «  AC/DC 

Bands:  29-54.  118-174,  406-512,  806-912  MHz. 
Excludes  823  9875849  0125  and  BBS  9875-894  Q 125  MHz 

The  Uniden  800XLT receives 40 channels  jn  two  hanks. 

Scans  1 5  channels  per  second.  Size9%< "  *4  V  x  12%." 

If  you  do  not  need  the  800  MHz.  band,  a  similar  model 

called  the  BC  210XLT-A  is  available  tor  $176-95. 

Bearcat®  145XL-A 

List  pnce$l89.95/C£  price  $94. 95/SPECIAL 
10* Band,  16  Channel  •  No-cry stai  scanner 
Priority  con  trot  e   Weather  search  a  AC/ DC 
Bands:  20-54,  136-1  74,  406-512  MHz. 
The  Bearcat  145XL  is  a  16  channel,  programmable 
scanner  cove  ring  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  th  ree  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC560XLT-A  featuring  pr>- 
ority.  weather  search,  channel  lockout  and  more  is 
available  for  $94.95  CEi's  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord, 

President-  HR2510-A 

Lrst  price  S499.95/CE  price  $239.95  SPECIAL 
10  Meter  Motile  Transceiver  •  Digital  VFO 
Full  flafiif  Coverage  *  Air* Mode  Operation 
Bmckiit  liquid  cryatat  display  •  Auto  Squelch 

RIT  a  Preprogrammed  10  KHx.  Channels 

Frequency  Coverage  28.0000  MH*.  to  29  6338  MHt 

The  President  HR2510  Mobile  to  Meter  Transceiver 
made  by  Uniden,  has  everything  you  need  Jor 
amateur  radio  communications.  Up  to 25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blanker 
PA  mode.  Digital  VFO.  Built-in  S/RF/MOD/SWR 
meter,  Channel  switch  on  the  microphone,  and 
much  more!  The  HR2510  lets  you  operate  AMh  FM, 
USB,  LSB  or  CW.  The  digitally  synthesized  f req  ue  n- 
cy  control  gives  you  maximum  stability  and  you 
may  choose  either  pre-programmed  1 0  KHz.  chart* 
nel  steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz.  There's  also  RIT  (Receiver  Incremental 
Tuning]  to  give  you  perfectly  tuned  signals  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR2510  from  CE!  today. 

NEW!  President®  HR2600-A 

List  price  S599.95/CE  price  S299.95/SPECIAL 
10  Meter  Mohite  Transceiver  a  New  Features 
The  new  President  HR2600  Mobile  10  Meter  Trans- 
ceiver is  si  milar  to  the  Unttfen  HR25 1 0  but  now  has 
repeater  offsets  (100  KHz.)  and  CTCSS  encode 


BC760XLT 

800  MHZ. 
mobile  scanner 

SPECIAU 


# # •  kUtendad  Service  Contract    *  *  * 

If  you  purchase  a  scanner,  CB.  radar  detector  or  cordless 
pnone  from  any  store  tn  the  US.  or  Canada  within  I  he  last  30 
days,  you  can  get  up  to  tour  years  o*  extended  service 
contract  trom  Warrantee h  This  service  extension  pJan  begins 
after  the  manufacturer's  warranty  empires.  Warrantees,  wlII 
perform  all  necessary  labor  and  will  not  charge  For  return 
shipping.  Extended  service  contracts  are  not  refundable  and 
apply  only  lo  the  original  purchaser  Warrantech  does  nor 
have  an  extended  warranty  plan  tor  handheld  scanners.  For 
mobile  or  base  scanners,  CS  radios  or  radar  detectors  a  1 
year  extended  warranty  *s  St9  99.  two  years  is  £39.99  and 
tour  years  is  S59  99  Order  your  service  contract  today 

OTHER  RADIOS  AMD  ACCESSORIES 

BC55XLT-A  Baaftat  10  Channel  scanner  .,  Si  14  95 

A  D1 OO- A  Pi  ug  I  n  wa  II  c  harger  for  BC55XLT. .  s  1  4 .  95 

P$OG1-A  Cigarette  lighler  cable  tor  BC55XLT  £14,95 

V C001- A  Carrying  case  lor  BC55XLT  Si  4  95 

AT054-A  Replacement  antenna  tot  BC55XLT  $14.95 

BC70XLT-A  Bearcat  20  channel  scanner  . .  Si  59  95 

BC17  5XLT-A1  Bearcmt  16  channel  scanner  Si  34  95 

BC1-A  dearcar  information  scanner  with  CS  SI  29.95 

I N  F7-A  Regency  information  Radio  Si  09  95 

INF10>A  Regency  Information  Radio  SI 09  95 

INFSOA  Regency  inlormation  Radio    Si 09.95 

UC102-A  Regency  VHF  2  ch.  1  Watt  transceiver  Sit  4  95 

VM200XL-A  Umden  Video  rnonitonng  system Si 79. 9 5 

BP205-A  Ni-Cad  batt  pack  tor  BC200/BC100XLT. , .  S3995 

FBE-A  Frequency  Di  reel  on/  for  Eastern  U.S.A.  . .    $14  95 

FBW-A  Frequency  Directory  for  Western  USA  $14  95 

BFD1-AM1  IL  IN,  KY.OHWI  Frequency  Directory  £14  95 

RFD2A  CT  ME.  MA  NH.  Rl.  VT  Directory  S14  95 

RFD3- A  DE.  OC,  MD(  NJ,  NY.  PA.  VA,  WV  Dir  S  T  4  95 

RFD4-A  AL.  Afl.  FL,  GA.  LA  MS.  NC.  PR  SC.TN.  VI  S14.95 

RFDo-AAKjaiAMN.  MT  NE.  ND.  OR.  SD.  W A  WY  St  4  95 

RFD6-A  CA  NVt  UT.  AZ.  Hi  GU  Freq  Directory  Si 4,95 

HFD7-A  CO.  KS.  MO,NMr  OK,  TX  Freq  Directory  . .  SI 4  95 

ASD-A  Airplane  Scanner  Directory       $14,95 

SRF-A  Survival  Radio  Frequency  Directory  .  $14.95 

TSG-A"Top  Secret  Registry  of  US  Govt.  Freq  $14  95 

TTC*A  Tune  in  on  telephone  calls  $14  95 

CBH-A  B>g  CB  HandoooK,  AMFM^FreebanO      ,  Si  4  95 

TIC- A  Techn  iques  tor  I  nterceptino  Commu  ntcations  S 1 4  95 

RRF-A  Railroad  frequency  directory  S14  95 

EEC- A  Embassy  &  Espionage  Commurircations  Si  4.95 

CIE-A  Coven  inteOigence  Elect  Eavesdropping  S1495 

MFF-A  Midwest  Federal  Frequency  directory  $14  95 

A80-A  Magnel  mount  mobile  scanner  antenna  .  .  S34.95 

A70-A  Base  station  scanner  antenna  £34.95 

USAMM-A  Mag  mount  VHF  ant  w/  12  cable  S39  95 

USAKA A.  hole  mount  VHF  ant  wM  7  capte  S34  95 
AddS4  00  shipping  (or  ai  I  tfccessones  ordered  al  tne  same  lime 
Add  £12  00  shipping  per  radio  anq  $4  00  per  antenna 

ear  with  confidence 

To  0*1  the  tmetest  dettrmrf  tram  CEi  of  any  scanner,  send 
or  phone  your  order  directly  lo  our  Scanner  Distribution 
Center*  Michigan  residents  please  add  4%  gales  lax  or 
supply  your  tax  l.D.  number.  yVntten  purchase  orders  are 
accepted  from  approved  government  agencies  and  mosi 
well  rated  hrms  at  a  10%  surcharge  tor  net  10  billmg  All  sales 
are  subject  to  availability,  acceptance  and  verification  On 
all  credit  card  orders,  'he  snip  to  address  musl  ejeac^y  male  h 
the  credit  card  billing  address,  it  the  billing  address  >s  a  P  O 
Box  of  a  P.O.  Box  Zip4  Code.  UPS  can  not  deliver  to  that 
address  When  this  occurs,  the  order  must  be  shipped  by 
mail  at  a  higher  cost  lo  you.  To  avoid  this  extra  charge,  you 
may  mall  us  a  check  with  your  order  Prices,  terms  and 
specifications  are  subject  to  change  without  notice  All 
prices  are  in  U.S.  dollars  Out  of  stock  items  will  be  placed  on 
backorder  automatically  or  equivalent  product  substituted 
unless  CEI  is  instructed  differently  A  S5 .00  addil  ion  a  I  hand- 
ling fee  will  be  charged  for  all  orders  with  a  merchandise 
total  under  $50. 00  Shipments  are  F  OB  CEI  warehouse  in 
Ann  Arbor.  Michigan  No  COD'S-  Mos*  items  listed  have  a 
manufacturers  warranty  Freecop^esot  warrant  res  on  these 
products  are  available  by  wntmg  to  CEI  Non-certified  checks 
require  clearance  Not  responsible  for  typographical  errors 
Mall  orders  to:  Communications  Electronics/ 
Box  1045,  Ann  Arbor,  Michigan  48106  USA.  Add 
$1 2.00  per  scanner  for  U.  P.S.  ground  shipping  and 
handling  in  the  continental  U.S.A.  For  Canada, 
Puerto  Rico.  Hawaii,  Alaska,  or  APO/FPO  delivery, 
shipping  charges  are  two  times  continental  US 
rates.  If  you  have  a  Discover,  Visa  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order.  5%  surcharge  tor  billing  !o  American  Express. 
Order  toll-free  in  fhe  US.  Dial  800- USA-SCAN 
In  Canada,  dial  80022 1-3475.  FAX  anytime,  dial 
313-971-6000.  It  you  are  outside  the  U.S.  or  in 
Michigan  dial  31 3-973-8886.  Order  from  CEI  today, 

Scanner  Distribution  Center^  and  CEI  logos  are  trade- 
marks of  Com  muni  cations  Electronics  tnc 
Sate  dates  3/ 1  &/flO  —  9/30/90  AD  *  020890-  A 

Copyright  e  1 990  Communications  Electronic!  In c 

For  credit  card  orders  call 

1-800 -USA- SCAN 

COMMUNICATIONS 
ELECTRONICS  INC- 
Consumer  Products  Division 

PO.  Bo*  1045  C  Ann  Arbor  Michigan  48106*1045  USA 
For  orders  call  313-973-BBSS  or  FAX  31  3-971 -60Q0 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P.O.  BOX  31500X,  PHOENIX,  AZ  85046 
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TNT/THE  HEW  TUBE 

PO  BOX  202 

MIDDLE  VILLAGE.  NY  11379       718-894^131 


THE  NEW  TUBE  CO/TNT 

— LONG  KNOWN  FOR  QV«-ITY  AU 

Ddtuees— showtou^ho  for 

2  WAV  ft  RF POWER  TUBES  TRANSIS- 
TORS FEATuRtNG  REPLACEMENT 
PARTS  FOR  EiMAC  VAUSAN.  PEHTA, 
G  E  MOTOROLA  ETC 

THIS  MONTH'S  SPECIAL 

614€B   ft    SH  Sfc        4CK25GB   0  $70 

91 1A  iii   Si?  Obsaloie  lypes 

alfto  available 
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MAKE  CIRCUIT  BOARDS 
THE  NEWf  EASY  WAY 


WITH  TEC-200  FILM 

J G ST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC  200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8^  x  11  size 
With  Complete  Instructions 

$A  77SM  OTOnr  GUARA  WTEED 

5  Sheets  for  $3.95  10  Sheets  only  $5,95 

add  $  f  .25  postage        ft  V  Res.  add  safes  tan 

The  MEADOWLAKE  Corp. 

Dept,  A,  P.O.  Bok497Z 
Northporu  Mew  York  1  I  768 
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TNR  The  Battery  Store 

If  You're  Serious  About  Radios 
You  Want  The  Best  Batteries! 

Sanyo  Battery  Inserts 
ICON  Kenwood 

BP-2 $14.00    PB2500 S18.00 

BP-3 15,00    PB2600 18.00 

BP-5 21  00    P8  2400  (Tabs) .  15  00 

BP-7 23.00    PB2100 1200 

BP-8 . ....  21 .00 

Sanyo  Nicad  Cells 


NG00... 

N270  ._ 

N&OQA. 
N800AR 
N1200  . 


■  ■   ■  * 


$1.50  Ea. 

3.00  Ea. 
3.00  Ea, 
4.00  Ea. 
4.00  Ea, 


■AA"    . . 
"2f3M" 

■A" 
"SubC" 

•Speedy  Solder  Tabs 
MasterCard     VISA  Free  Shipping  &  Catalog 

1-800-346-0601 

FL  RctfdQnts  Add  6H  Sales  r*ir 

TNR  Technical,  Inc. 

279  Douglas  Ave.,  Suite  1 1 12 

Altamonte  Springs,  FL  32714 

(407)682-4311 


! STOP  ! 

COMPUTER 
RADIATION 

Have  you  ever  observed  the  situation  where  an 
electric  device  is  adversely  affected  by  a  nearby 
computer?  We  look  at  the  waveform  in  the  time 
domain  and  think  we  understand  it. 


time 


lOdB 

per 

DIV 


100 
^v 


frequency 


100MHz 


The  scope  photos  show  the  wave  form  being 
conducted  by  ribbon  between  shielded  circuit 
and  keyboard  within  a  computer,  in  both  time 
(fig.  1)  and  frequency  (fig.  2}  domain.  The 
Spectrum  Probe  is  placed  directly  on  the  line 
and  has  no  effect  on  the  waveform  because  of 
the  low  capacity  input  Dock  and  waveform 
harmonics  are  low  —  but  unnecessary  spurious 
is  radiated  by  this  lead  up  to  about  70MHz* 


10dB 

er 

IV 


B 


100 


frequency 


100  MHz 
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Fig.  3  shows  the  waveform  being  connected  to 
the  outside  world  (read  "radiated")  by  a  rear 
panel  connenctor.  There  is  no  digital  informa- 
tion present,  yet  there  is  extremely  high  and 
completely  unnecessary  spurious  energy  at 
about  20MHz  Most  spectral  lines  above 
50MHz  are  due  to  residual  pickup  of  RF,  even 
without  connecting  an  exterior  lead,  indicating 
that  a  reasonably  good  radiating  antenna  is 
present! 

107  SPECTRUM  PROBE 

converts  any  scope  into  a 

100MHz  spectrum  analyzer 


H>1  Sly  direct 

Smith  Design  1324  Harris  Rd. 
Dresher,  PA  19025  (215)  643-6340 
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Once  oscillation  is  confirmed,  loosely  cou- 
ple a  grid  dipper  adjusted  to  36  MHz  to  L2. 
Adjust  LI  with  VRl  in  center  position  for  a 
maximum  reading  on  the  dipper  being  used  as 
a  tuned  RF  voltmeter.  Adjust  Cl4  for  maxi- 
mum reading.  About  l.l  VDC  should  he 
present  at  the  emitter  of  Q2.  Set  the  dipper  for 
72  MHz  and  couple  it  to  L3,  Adjust  C 15  and 
CI7  for  maximum  indication  on  the  dip  me- 
ter. About  0.05  VDC  should  he  at  the  emitter 
of  Q3.  Move  the  dipper  to  L4  and  adjust  C19 
and  C20  for  maximum  energy  at  144  MHz, 
Move  the  dipper  to  L5  and  adjust  C22  and 
C23  for  maximum  signal  ai  144  MHz.  You 
should  be  able  to  see  some  output  at  the  50 
ohm  load  by  now.  Adjust  C25,  C27  and  C28 
for  maximum  output.  Go  hack  and  retouch 
C14  through  C28  for  maximum.  There 
should  he  a  minimum  of  100  mW  output. 
Apply  6  Vp-p  of  1000  Hz  audio  to  the  input  of 
the  low-pass  filter. 

Use  a  2  meter  rig  as  a  monitor  and  adjust  L I 
to  VRl  for  the  best-sounding  audio.  If  possi- 
ble, use  an  oscilloscope  to  monitor  the  shape 
of  the  received  sine  wave  and  adjust  L 1  and 
VRl  for  best  reproduction.  These  two  adjust- 
ments interact  quite  a  hit  so  jockey  back  and 
forth  to  obtain  ihc  best  possible  signal.  Also, 
set  the  l  r a  n  s  m  i  1 1  e  r  on  t  req  u  c  ne  v  b v  ad  j  u  st  i  ng 
CI. 

If  you  monitor  the  unmodulated  transmitter 
on  a  nearby  receiver  you  can  detect  spurious 
outputs  from  a  maladjusted  transmitter.  It  is 
always  a  good  idea  to  have  a  2  meter  rig  on 
when  making  these  adjustments.  Any  bizarre 
chirps  or  fluctuations  in  the  received  signal 
are  a  sure  indication  that  a  stage  is  in  oscilla- 
tion and  needs  to  he  rechecked.  If  ai  all  possi- 
ble, have  your  transmitter  checked  on  a  spec- 
trum analyzer  to  be  absolutely  sure  that  no 
unwanted  spurs  are  being  emitted.  Most  of 
the  units  that  I  have  buili  have  no  detectable 
spurs  50  dB  down  from  the  main  carrier. 
Your  particular  transmitter  may  require  addi- 
tional filtering  to  meet  FCC  specs.  The  aver- 
age weight  for  these  transmitters  is  about  1 .5 
02.  with  170  mW  of  output  at  12  VDC.  The 
current  consumption  is  about  J00  mA. 

Good  tinkering! 


Numoer  1 1  on  your  reeaoaci 

Upda  tes 


Two  Meter  Portable  Quad 

-Correction 

Charles  W,  Pearce,  Ph.D., 
K3YWY,  author  of  the  above  arti- 
cle in  the  June  1990  issue,  has 
sent  us  a  correction. 

Refer  to  Table  2  on  page  24  r  The 
spacers  listed  as  3.5"  should  be 
4.5'\  Thank  yout  K3YWYt  for  the 
update 
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Here's  a  great  booster  far  any  2  meter  or  220 
MH?  hand-held  unit  The  so  power  boosters 
deliver  over  30  watts  ol  output  allowing  you 
id  mi  itie  repeaters  full  cueting  wtnie  the  low 
noise  preamp  remarkably  improves 
tioni  Ramsey  EJectrartics  nas  soffl  thou- 
sands of  Z  mrr  amp  kits  but  new.  we  otter 
completely  wired  and  rested  2  mtr  as  well  220 
MHz  units.  Both  have  all  the  features  of  the 
high  priced  boosters  ai  a  fraction  of  the  cost 

m-t07tfTR  POWER  BOOSTER  (10  X  power  g^in^ 
Fufy  wired  &  tested  -579  95 

BUD  m  Nik  POWER  BOOSTER  IB  X  power  gatflj 
Futly  wired  &  tested S79.9S 


£ 


W1 


Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 


* 


•  m  wins  output 

•  LOWttOiSEPflEAMP 

•  LOW  COST 

•  RUC6ED  CAST  ALUMINUM 
CASE 

■  ONE  TEAR  WARRANTY 


Complete 


PERSONAL 

son  oc  SPEED 
s89.95  RADAR 


PU'rt  iqw  com  microwave  iioppier  radar  kit  'clocks"  cars, 
planfl5.  boate.  horses  tnfci:s.  baseballs.,  models  runner  or 
vi  riuaUy  an  yrh  h-.q  1  h  a  r  m  nves  Ppetetes  at  2&  GHi  with 
ow  i  u  suit  *angt  LEO  distal  'eaoout  display*  speeds  m 
rials  per  nour  kPoaurtus  pa-  he«r  o>  ieet  pe*  second1 
(jrptiam  output  pernrti  hstemtg  Hi  actual  oowic  stuff 
Us«  two  1 fc  tttts  CPU  lor  afdeina  (not  wcfedBB}  ana 
ruraontZYTJC  Essy  N3Dcik^aHnfiKfDwavi«rtuTTyE5 
PC  str«p.ime  Mil  induces  deluxe  ABS  plastic  case  witrr 
ipnedy  graphics  tai"  a  prolessronal  Iwik  A  very  usqIuI  ami 
luJi-oHun  ktl 


$4995 


«6995     5~ 


PR-2  COUNTER 

PREAMP 

Tha  PR-2  is  ideal  1or  measuring  #eak 
signals  from  10  to  1,000  Mm?  *  Nat 
25  do  flam  •  BNC  connectors  *  greai 
FQ*  yntfing  HF  •  irJeal  refew*  ^TV 

pree>rnp  •  3  db  Hf 


PS-2  AUDIO 
MULTIPLIER 

The  PS-2  ia  tiand>  ioi  high  ^solution 

audio  resolution  mf  asuremtMs 

wrfUpta  Up  m  IrtQuancT  •  great  to 

Fti 

by  *or  100*  091  ID  nuatatt  r  s 


PS-iku 


RADIOS 


20,  40  *  80  METERS 
HAM  RECEIVERS 

Sm>T*w  all  mode  AW  CW,5Sire«fUfnfot3S^40(r7Q-7SMH£  uV^tcOfiwrooflOasgn 
usmg  NE602C  a*  featured  m  OST  anc  Afifll  hand&OQiu  Less  1twn  t  mv  &en*diviry  *ar  actor 

rJiQdfl  tuned.  50  rn*  audio  oulptil  Runs  on  9VDC.  nas  flF  gain  control  This  kit  is.  very  easy  to 
ouilrj  >ols  o»  tun  urn)  educational—  Ideal  lor  the  beg  inner  pr  the  old  pro  The  optional  matching 
case  ku  feature*  a  iugoed  Afls  plastic  case  wilts  screened  graphics  Included  ate  mat  Awed 
afeniauei  knot*  lor  a  wed-  InhmiI  p'  otes^ontfl  look 
aim  cum  Bun 


•*** 


*24.95  SSS  *24.95 


rai*e 


•1235 


QRP  TRANSMITTER  KITS,  20. 40  &  80  METERS 

Opente  a  mmi  ham  snack  These  unit  CW  tigs  are  meal  mates  to  out  40  and  60.  meter  noHiPtti 
Features  mcluoe  Mnoofh  vanaWe  nmmg  one  wait  outptf  and  excellent  keying  ctiaracttrrsucs 
femonPVXanatsVSWIip/oOxAd  See  low  ta»  you  cap  standi  your  s^nj*  with  one  of 
Bteseawimgi  GcfconafASS  uses  are  evadaoJt 
SMI  «eTTR  ROHTO  Caai 

SS*  *29.9S  3£  S29.9S  3m  »29.95  £*   *12.95 


AIRCRAFT  RECEIVER  KIT 


i^iwHaa»is-pc*^iippi*»svpio-O0niilr5i**v  Fteonvn  i«- 
TCWteAJvlarSafld  varaclor  famed  supertwt  de&Qn  win  AJ 
^oUcn  aAon|v&a<^y,W«R«audioow*pijt  i  ^i  sensrtnnty  Optcaii  ■alcn  ■  a  AflS  plasac 
cast  Nfis  you  tali  it  anwAvt,  tiatew  icaanw  gt  apma  and  amJiiwd  ahiminmn  inoftt  n»  a 

^ar  p'oiBsSKinai  took  Compact— g/eat  lor  irrinowi  or  far  iVn  piam  rcanging  aruuno  On 

airport 


Cnrnpifte 
krt.AK-i 


S24.95 


kit  CAR-l 


*  12.95 


SHORTWAVE  RECEIVER  KIT 

A  lantasiic nwnvex  lh.it  capture  the  woiiU  wms  |usi  a  12"  antenna1  Receive? 
- 11  MH/  m  ?  WH;  bands  viii acioi  lurif d  ^uperlifii  design  w II h  AGC.  flF  gam  con- 
trol ano  50  mm  audio  output  Uies  nt*  S  igneiics  mute'  chip  lor  \*i%  than  a  mic jovoH  urns  ||  iv  ■ 
SruRsonTVpaupy  Trjef^alasrtnasnoicout  scnooi  o«  duO  ptoted  and  *«Jj  pfo*»dt  hours 
iy  tieakt m^monsmvutWv  Aaa *■  o^onat caazs Mind  ygtiftant  atgi net  tookmg 


fcLSR-1 


*24.95 


Ikcmertase 
k»t  CSR-t 


s  12.95 


PACKET  RADIO 

Cammodgre  CW-1 1?8  pacMt  radio  interlace  Uses  lamous  German  Digicom  snUware  FeaU 
EKAAiC  chip  a*  lor  TiiialM  ooeo;<r>n  -runsHF  m  vmF  tones  kociudesFRlt  flrskssftgra' 
tort  aPitrcfeiary  parts  WMooeuflierdatoo.  SdQ  QR 


COMMUNICATIONS/ 
2  MTR,  10  MTR  &  220  RECEIVERS 

SefltiUtft  suportiti  Bl  jw»iwr  tunts  ar>y  S  MHz  saonni  o<  band  Listen  to  nam  opvaUona, 
tmjh  band  pol«  calft,  wiatfrx  «  mobUt  phflM  Uli  Li^  to  boiid  ^c*n*  »eadirti  v* »cla' 
lijwiij  Crra  Page,  wimcff  8kn  and  duai  paftvCT  dii^  wim  i#AtaMe  UMfch 
1  ^v  ivwn,  nn  oa  t  v  tmm%  *«  M  ■•  audiow^M:  OMofivtAdScasf 

J  i  a  ace  unj-wiiiojul  took. 


*12.95 


IMTR  DMT* 

Sj    *29.95  fS.» 


*29.95 


22DMHT 

RKO    s29.95 


hit 


CF=. ; 


NEW  MINIKITS-NEW  MINIKITS 


BROADBAND 
PREAMP 

A  senyrivfl  ah  purpose 
prEamp  ideal  lot 
icasne^s  TV  sets  Vt# 
UHF  r^  c^rteri  A 

■t  I 


KHz- 1  GHj  speraiKi* 
flunsqrve-^VDC.M 
otimsiftpui 

C.pmj)lp1r    cfj|  qf 


UGHTBEAM 
COMMUNICATORS 

TMnsmUs  modulated  ml^ircS 
liunl  up  10  3D  l-oci  (whftoul  lenses 
up  to  l/fl  mule  using  lenus  Uses 
30  KHz  tamer  lor  tun-tree  opera' 

toea*  fcr  tmy;  or  kaaewig  a  ff 
renoH  controls.  Iransm^Kr  Has 
etrtBtrn  mtke  «pui  itctnrer 

uws  PIN  d-etisrar  and  dovas 
tpVakcoulpiil  Units  otMiiatES  an 
■i     i.i.jQC 


Iiansmrtier  kit 


RtC« 
LM 


•  1 


S8.95 
*9.95 


HIGH  POWER  FM 
WIRELESS  MIKE 

A  high  power  unit  1 1  id  I  wi  II 
transmit  up  to  1  i?.  mi  le  to  an  p 
FM  broadcasi  radio  Sensitive 
npul  accepts  any  type  of 
mm.  mApckao  normal 
•ocr  to  seel  a»ay  usfl| 
rM  ava^abta  rifMHeMdix 
mikecartndge  Optrale&on 
9-t2VrX 


RMblt 

Senvlin 
rfhcropftone 


*12.95 
*2.95 


S8995 


wired  Includn 
AC  idiplir 


PS-I0B1.5GHZ 
PRESCALER 

Ertanfs  we  range  of  yw  presani 
cower  to  i  56h#  *? stage  preerafj 

*  dnnde  by  QOOdrOMrry  •  super 
Stnuiiva  i»  my  typical!  -  QHC 
connectors  ■  I.5GH2  in,  1  SUHi  out 

•  dnvas  any  counter 


CO.M-3 


$2795°° 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 


Introducing  COM-3 . .  the  new  service  monitor  designed  by  service 
technicians  for  service  lechniciansHt  works  harder  far  less     giv- 
ing you  advanced  testing  capabilities  at  a  very  affordable  price. 
FEATURES  »  Direct  entry  keyboard  witty  programmable  mfmory 
*  Audio  &  transmitter  frequency  counter  •  LED  bar  graph  fre- 
quency terror  deviation  display  •  0  1-10  OQG^v  output  levels  « 
High  receive  sensitivity  less  than  5^v  *  liWKH?toge9  999SMHz 
Continuous  frequency  coverage  •  Transmit  protection,  up  to  100 
waits  *  CTS  tone  encoder,  1  KHz  and  external  modulation 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


TOME  DECODER 

A  complete 

tent  decoder 

oft  i  ling* J>C  beard  Feaforn  aoourx 

Kjad|wsrabi*ra«wa30rwfs»rBi.rt«. 
age  ragirtalwn.  Se7K 


"IC  UMhiiforteiicn- 

tone  burst deT«tion  FSK  tec  Can  also 
be  used  as  asTaUe  lone  encoder.  Fh^ns 

Complete k H  ill  i  S5.95 


4QH1TT2I 


Sxnplf  dass  C  dower  amgleeoiFs  B" 
ENVm  pQwef  gapi  I W  m  lor  f  oot.  ?  W  tn 

far  15 out.  5VY  m  tor  4D Wool  Maxcmiput 
ol  bU  W  incredible  value,  cam  piste  with 
all  puis  less  case  arid  T-fir  Hay 

S27.95 
G.95 


PAT  4&Wp*iamOKM 
mi  RF*etsedT4 relay fcn 


SUPffi 
SLEl/TN 


tarnMcn  mm  oc*  m  a 
poi  d«op  aift  leeC  Great 

tor  mamrnrfngoabyi 
roorriorasgeneraiptr- 
li. ::.!'. rn, ^ilifier  F-ull 2W 
rm&output  lunsonBto 
ISw^t*  usesfl4^ohfr. 


PI4K*   $5.95 

Runs  on  5- 15  VEX! 
Low  cur  rent  [25ma> 
irnin/mtHiiti  tfturacy 

TMKil     $5.50 

tHA»)  $9.95 


COLOR  QftGAN 

5eerruiriiccom«  jhve'3 
differ  Nil  I  iq-tns  flicker 
*  rh  ntDjic  Onr  light 
each  lot  fugo  rnd-f  ange 
aodiewi  EacfmiflfindM- 


dmtSupro3uOW  rwg 
onWWAC 

ml  i  km     $8,95 


VOICE  ACTIVATED 

SWITCH 

Voct  att  -vaiefl  ^*i)Oi 

fu  provides  switched 

o&^iut  inthcurrenf  ca- 

pabiliiruptQl30mA 

Can  drive  rdayi.Hflnts 

LED  -or ewen a  Tape 

recorder  moior  Huns  on. 

9V0C 

VS-1AU 

$6.95 


f1D£OHr1DOULATn 

[Iiiriverti  any  TV  to  videomonitor  Super  mtn  rtc 
stable Junible  over  crt4-E  RsunhonS-ibv  SliC.bu 
acteplistd  video  signal  Besiumconihe 

flurfcef  Complel;  M  JM-? 


ETUI 

AiftmaMy  rtasOes  2 
lumbaLFJh  Usehv 

namehadges  buttons, 
warning. panel  Eights 
Msoo3loiSvoiti 

bl-ik,i     $3,95 


rAARSMiTflA 

Lowcostvunhp^ofes- 
liionaiufl  Morma  nee  Fen- 
sute.5  include.,  sell  phone 
Hr*  pctwered  in  naijie 
ItDrnTSloVOMHz. 
poiarrtfantrte^UTr« 
COWpllf  «H(      * 

eesrif  H^tiAi  any*"*** 
onnieptoneimeor 
mside  tnt  irriiruntent 

Itieti 
Pfl-IKIt 

$14.95 


UHTVBOAL  THKR 

Prwnoei  e^t  oasK  patf  t* 
and  PC  boar*  rpquved  to 
provide  a  source  of  pre 

crsionlirning  and  pui™ 
geheralion  Usesiifi 
I  im«ric  and  includes, i 
■angt-QrpaHsiormotl 
bmng  needs  ^_  mm 

utskh  $5,95 


FM  RECEIVER 

rpi  ijjiti  ■!  jpiiiwiiMwi 

O^nobOveirpejtmerita- 
lipn.FuH1tedgedsu;» . 
hfltrodyne  receivet 
n>icrovol1sensiiiviiy. 
W?*lHjiFiitegrai«3 
Circvt detodor  50  rr* 


operation  on  staoderd 
FK  broadcast  banc  a  a 

well  as  urge  prjriion*oi» 
each  aidu.  compact  18" 
squdiei  (nr  bug  dKir-c- 
boa  or  reception 

™m  $14.95 


MADILASTEfl 

PratucH  LOUD  ear  iftae- 
mm%  and  amotion  |e*- 
Ing yen  hke  ^ourtd  can 

HupplyyptG  1i  #BltS  Of 

obnoxious  audio  Huns 
ontfiVDC 

M6MKH     $4,95 


■HISnRUEMT 

i     ■■.   ---.-  ■ ( *  ■     ^-. 

miki  ptdts  up  sounds 
and  converts  mem  lo 
Itohi  Themuderthe 
sound  the  ung  tner  i  he 
iigHit  inciijde&mike.  con- 
ttOtlMb  lo 300  W  runs  on 
no  IMC 


m 

WIAELESS 
MlKf 

ewwriiop 
anyFVoroadcasrredtio 
uses  any  type  orliwae 
riaaon3lo9VVp«F|l 
2  has  added  sens*vt 
m  ike  preamp  stage 

Flfl-l  Kit      $5.9 

*M-2lut 


FVaduqes  upward  ane 
doemwarderairSW 
peak  audio  autpul.  rum 
on  3-0  volts,  uses  W5 
ohm  speaker 

Cofngirie  i  >;  SM-3 


FM 


A  sc  pe-  r.?gn  eerfermance 
FMwitiftesiinAeluF 
tr  jJismfts  a  sEadle  signal 
uj>  ru  300  yards  wirh 
exceptional  audio  quality 
by  means  ol  ds  bum  in 
eMciretinwe  Kiiadudts 
case  rnwi  oe^cftswdrik, 
antenna  battn-f  am 
Si-per ms&iiClK^s  Tftrsrt 
the  finest  unit  available 

-w.i  hi i    $16.95 

FM-3  Wired  and  Tested 


19.95 


■run  urn 


A  real  microwave 
floppier  sensor  thai  wnl i 
detect  a  human  as  tar  as 
1G  leel  away  Operate 
ontlGJUaRtHnpi 
ovheatiigMo' 

Omesupfe 

DO  m*  Output  normalry 
open  or  closed,  runs  on 
T2Y0C 


Complete 

Ail  UW 


*  16.95 


SPt  tCH  SCRAMILER 

Commonbcate  m  total 
privacy  over  youf  We- 


M 

us  mo  i 
iion  Runs  on  a9  von 
battery  Bom  mike  and 
line  or  speaker  output/ 
inputs  Basyloconne:! 
lo  my  radio— telephone 
um  requires  no  oved 
cpflnectipflr"  Easy  lo 
Outid.ysesCDBIicir- 
emtry  Can  iftie  tt  used 
to  dtscrambte  most 
com  icramblers 

K?  *29.95 

Case  kit 


12.95 


CT-70  7  DIGIT  525  MHz 


CT-90  9  DIGIT 600  MHz 


s  139.95  KJ 

CT-50  8  DIGIT  600  MHz 


*169,95 

CT-125  9  DIGIT  1.2  GHz 


FREQUENCY  COUNTERS 


flamsey  Electronics  h  as  wen  nvaihuracturrng  eiaclronlc  test  gear  Tor 
over  io  years  ind  is  recognised  tor  i»*.  iap  quality  produds  at  brult- 
ttirough  prices  Ail  cTeur  counters  carry  a  tuti  one  year  warranty  on 
pans  and  labor  dnia^g^ipno>inrit4rigtJielarr^tnunuiac 
fcifer  o*  loar  con  counters  n  oif  anfj? e  USA.  Compare  specdiceiions 

■esedance  input,  pruger  VMie  shaping  ctcurtry  and  durable  Ngh 
Djulifly  epojy  glass  piated-dtru  PC  Board  amstrucnocr  Ad  untt5,ar? 

IDD"-  manufactured  m  In*  US* 


M89.95 


ACCESSORIES  FOR  COUNTERS 

Telescope  whip  antenna— BMC  plug  . 
M^n  lapdance  probe,  ugftt  leaaliag . 


ILADArrtH 


*189.95 


turns 

IJUMll 


T«beilloffCTm90st£ 
Nicad  pack  Tor  CT-70.  »  S  t2S 


S  IK 

TUB 
1MB 
1196 

L95 


MODEL 

FHEQ  Mrttt 

sen  sit  run 

ACCUUCT 

JWITt 

rttamunoN 

PfKf 

CT-70 

WHf-550MH^ 

cSOmvlotSOMHi 

1PPM 

7 

1»:  «Hi  K»Hz 

13UB 

C7-SO 

W  Mz-fiOC'  W-; 

<  10*n¥  lo  6G  MRr 

IPPM 

9 

OlHa.  V4f  COFti 

"" 

GT-at 

5  «:4X  WH? 

LESS  IrtAH  25  rr.-, 

"F?M 

S 

life  UHJ 

fMJO 

CMS 

KfHiT256Hl 

<arm#50evKr 

<fimvesDOMrtf 
■::  100m  v  #800  MHi 

1PPM 

■> 

0  thU.  1H1  tOHl 

tHuH 

CT-« 

wintm-t 

BFTIW 

tOHi-eOOMHr 

4ftnvtD«JMHi 

<isrjirvionoiiKr 

01PPM 

> 

0  IKi.  IHl  lOHe 

S9J0 

r 

TMoitcrCQid 


PTC'g 


I- J  ■  •    I  ■   1.   1 


ir 


Blft:  ■ 

•  add  f%  He  liHgran  aed  htwraeee  tor  >  mirfcenHH 
04 110.00  -  loreltn  add  15H  tor  soriaci  mill  -  COD 
MMM ICDD  bt  USA  until  -  orders  inter  S20.00 
■  ON  *  Hi msmmtt MM Ttt  nftu lei  *  >0 day 
ea  ae  kb  <  i  year  portt  A  taar 


,„_-  PHONE  ORDERS  CALL 

§E.  716-924-4560 


"**- *  FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC.  793  Canning  Parkway.  Victor.  NY  14564 


CIRCLE  34  OH  READER  SERVICE  CARD 


Number  8  on  your  Feedback  card 


73  Review 


by  Hap  Griffin  WA4UMU  and  Gerald  Cromer  K4NHN 


The  AEA 

FSTV-430A 


A  new ATV transceiver. 


Advanced  Electronic  Applications,  Inc. 

2006-1 96th  SI.  SW/P.O.  Box  2160 

Lynn  wood  WA  98036 

(206)  775-7373 

Price  Glass:  $440 


Fast-scan  television  (FSTV)  has  always 
been  one  of  amateur  radio's  lesser- 
known  modes.  It  is  usually  thought  of  as  being 
one  of  those  "esoteric"  areas  best  left  to  the 
tinkerers  and  experimenters-  Recently, 
though,  the  proliferation  of  VCRs  and  cam- 
corders  has  made  many  hams  think  about 
what  fun  it  would  be  to  transmit  live  color  video 
and  sound,  as  well  as  home  movies,  to  others. 
The  full-page  color  ads  from  AEA,  seen  for  the 
last  year  in  all  the  major  ham  publications, 
make  the  idea  seem  even  more  attractive.  It  is 
no  wonder  that  amateur  television  (ATV)  activ- 
ity has  grown  tremendously  The  standing- 
room-only  attendance  at  the  Dayton  ATV  con- 
ferences this  year  is  clear  testimony  to  the 
new  interest  in  this  fascinating  mode. 

Some  History 

The  ATV  market  has  been  dominated 
for  the  last  two  decades  by  two  or  three 
relatively  small  vendors.  Occasionally  we 
would  see  hints  of  interest  from  a  large 
manufacturer  (such  as  ICOM's  ATV  adapter 
for  their  IC-1 271  33cm  rig),  but  no  firm  commit- 
ments, 

Last  year,  things  changed,  AEA,  having 
earned  a  well-deserved  reputation  for  being 
an  innovator  in  the  digital  areas  of  the  amateur 
radio  marketplace,  saw  the  potential  for  ama- 
teur television.  They  had  been  testing  the  wa- 
ter for  some  lime  by  asking  questions  con- 
cerning VCR  and  TV  camera  ownership  on 
their  equipment  warranty  cards,  Apparently 
the  time  was  right  to  make  a  move  into  this 
nearly  untapped  communication  mode.  The 


Table  1,  Measured  Video  Parameters 

Differential  Gam 

4% 

Differentia!  Phase 

7" 

2T  Pulse  K-Faclor 

2.7%  Kf 

Pulse/Bar  Ratio 

104% 

Luminance/ 

Chrominance  Gam 

127% 

Luminance/ 

Chrominance  Delay 

1 75  Manoseconds 

Photo  A.  Front  view  of  the  AEA  FSTV-430A 


Photo  B.  Top  view  of  the  interior.  The  circuitry 
appears  simpler  than  it  really  is 

first  rumors  that  a  major  equipment  manu- 
facturer was  about  to  come  out  with  a  radical 
new  rig  were  heard  at  the  1988  Dayton  ATV 
workshop.  In  early  1989  rumor  became  reality 
with  the  introduction  of  the  AEA  FSTV-430 
transceiver. 

This  new  rig  was  similar  in  size,  power,  and 
operation  to  the  other  two  ATV  transceivers  on 
the  market  What  set  it  apart  from  (andT  in  our 
opinion,  above)  the  crowd  was  its  unique 
"vestigial  sideband"  output. 

In  VSS  operation  the  wideband,  amplitude- 
modulated  video  signal  is  filtered  to  drastically 
reduce  the  power  in  the  tower  sideband.  The 
filtering  is  tailored  to  not  remove  the  entire 
sideband  (as  in  SSS)  but  to  leave  a  "vestigial" 
part  of  i\  just  below  the  carrier  frequency.  The 


reasons  for  doing  this  are  complicated,  but 
suffice  it  to  say  I  hat  VSB  is  the  way  it  Is  done  in 
broadcast  television,  The  other  two  manufac- 
turers simply  amplitude  modulate  the  video 
signal,  mixed  together  with  a  4.5  MHz  FM 
sound  subcarner  and  send  it  to  the  antenna 
with  both  sidebands  intact  and  at  close  to  the 
same  amplitude. 

Being  in  the  broadcast  industry  and  working 
with  commercial  television  transmitters  on  a 
daily  basis,  Gerald  and  I  have  always  tried  to 
"do  it  right"  when  it  came  to  designing  and 
building  home-brew  ATV  gear.  Designing  a 
transmitter  for  vestigial  sideband  operation  is 
more  demanding,  complicated,  and  expen- 


Photo  C.  Demodulated  muttiburst  test  signal 
Frequency  response  is  excellent. 


Photo  D,  Demodulated  composite  test  signal 
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sive  than  simply  doing  it  the  totally  AM  way, 
but  you  are  rewarded  with  reports  of  outstand- 
ingly clear  audio  and  ,+cleanff  tuning  signals, 
as  well  as  the  knowledge  that  your  transmission 
is  as  close  as  possible  to  true  broadcast  stan- 
dards. Finally,  here  is  a  commercially  avail- 
able rig  that  comes  dam  close  to  those  ideals. 

The  AEA  FSTV-430A 

The  current  offering  from  AEA  is  the  new 
"A"  mode!  of  the  FSTV-430,  Introduced  early 
this  year,  ft  looks  and  operates  identically  to 
the  previous  version  (reviewed  in  the  July 
1989  issue  of  73  magazine).  However,  there 
are  several  internal  changes  that  make  a  good 
rig  even  better, 

The  construction  is  typically  AEA:  a  two- 
piece,  all-metal  case  with  a  tan  and  gray  color 
scheme.  Graphics  and  labels  are  silk- 
screened  in  black  and  red.  The  front  panel  has 
separate  input  jacks  for  microphone  and  PTT 
as  well  as  a  large  10-pin  standard  video  cam- 
era input  jack.  Push-button  switches  are  pro- 
vided for  power,  transmit/receive,  selection  of 
two  crystal-controlled  transmit/receive  fre- 
quencies, DC  power  to  the  10*pin  camera 
jackt  and  selection  of  the  video  source  (front 
panel  camera  jack  or  rear  panel  RCA  jack). 
Also  present  are  controls  for  video  and  audio 
gain,  as  well  as  receiver  variable  tuning.  The 
rear  panel  holds  a  DC  power  input  jack,  RCA 
jacks  for  auxiliary  video  and  audio  inputs,  an 
"F"  connector  for  channel  3  or  4  output  to  a 
TV  set.  and  a  BNC  antenna  jack. 


The  interior  construction  is  very  impressive. 
One  large  double-sided  PC  board  occupies 
the  entire  case.  Its  neat  layout  belies  the 
complexity  of  the  circuitry — much  of  it  is  sur- 
face-mount and  sthpline  technology  on  the 
underside  of  the  board,  Nice  touches  abound: 
clearly  silk-screened  component  labels, 
silver-mica  capacitors  in  the  oscillator  cir- 
cuits, htgh-Q  chip  capacitors  in  the  UHF 
circuits,  tantalum  capacitors  in  the  video 
section,  socketed  crystals,  gold-plated  push- 
on  RF  connectors,  a  fully  shielded  BNC  con* 
nector  for  output,  Aromat  T-R  relay,  machined 
aluminum  block  heat  sink,  etc.,  etc.,  etc.  It 
is  like  a  breath  of  fresh  air  to  finally  see 
commercial  quality  design  come  to  amateur 
television. 

Details 

Referring  to  the  block  diagram  in  Figure  1 . 
the  selected  video  source  is  routed  through 
the  front  panel  video  gain  control  and  into  an 
"expander  amp."  This  stage  has  a  "linearity'' 
pot  that  is  set  at  the  factory  to  precornpensate 
for  any  nonfineahty  in  the  stages  to  follow; 
Audio  input  is  routed  through  a  variable  gain, 
low  noise  op- amp  circuit. 

The  heart  of  the  rig  has  to  be  the  LM-2889 
video/audio  modulator  chip.  It  handles  not  on- 
ly  the  video  IF  and  audio  subcarrier  oscillator 
functions,  but  the  AM  and  FM  modulation  of 
them  as  well.  Video  is  damped  at  the  sync 
pulses  by  internal  circuitry,  and  depth  of  mod- 
ulation is  set  by  an  on-board  pot.  Output  from 


the  chip  on  TV  channel  3  or  4  (selectable  by  a 
jumper)  is  routed  through  an  SAW  (Surface 
Acoustic  Wave)  filter  that  provides  the  vesti- 
gial sideband  filtering. 

An  ingenious  heterodyne  scheme  is  used  to 
upconvert  this  IF  signal  to  the  final  operating 
frequency  while*  in  the  receive  mode,  to  down- 
convert  the  70cm  receive  signal  back  to  this 
same  IF  frequency.  With  this  system,  your  TV 
set  does  double  duty — it's  both  a  display  for 
the  receiver  and  a  monitor  for  your  transmitted 
signal  [Ed.  note:  With  this  scheme  you  actual- 
ly monitor  the  CHS  or  4  modulator  output 
before  it's  upconverted  to  70  cm.]  The  trans- 
ceiver is  supplied  with  one  or  two  crystals 
installed  for  the  more  popular  ATV  frequen- 
cies: 421 .25,  426.25,  434,0,  or  439,25  MHz. 
Our  test  rig  came  set  up  for  434,0  and  439,25 
MH*. 

When  operating  simplex,  the  receive  fre- 
quency is  automatically  the  same  as  your 
transmit  frequency.  However,  for  operating 
split  through  a  repeater  or  when  just  tuning  the 
band  for  activity,  a  variable  receiver  tuning 
control  is  provided  to  give  full-band  coverage. 
The  rig  comes  with  the  IF  set  to  TV  channel  3+ 
If  you  wish  to  use  channel  4,  a  crystal  and 
jumper  change  are  all  that's  required. 

The  receive  preamp  uses  a  surface  mount- 
ed dual-gate  GaAsFET  (3SK164).  Sthpline  fil- 
ters are  used  in  both  the  input  and  output 
circuits  The  noise  figure  is  advertised  at  less 
than  1.5  dB. 

The  frequency  conversion  chain  is  a  fine 
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Figure  1 .  F3TNM30A  block  diagram, 
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Figure  2.  Unmodulated  transmitter  output  The  video  carrier  is  in  the  center  with  the  aural 
subcarrier  4,5  MHz  higher  in  frequency  and  14.8  dB  lower  in  amplitude.  Actual  levels  are  10  dB 
higher  than  indicated  due  lo  an  attenuator  pad  used  to  protect  the  spectrum  analyzer 


example  of  AEA's  up-to-date  design  philoso- 
phy. It  uses  a  pair  of  diplexer  circuits,  a  dou- 
bly-balanced mixer,  striplirte  filters,  and  a  total 
of  six  MMlCs  {Monolilhtc  Microwave  Integrat- 
ed Circuits).  The  driver  and  the  final  linear 
amplifier  stages  show  strict  attention  to  con- 
servative ratings  and  linearity,  extremely  nec- 
essary when  dealing  with  vestigial  sideband 
operation.  Even  though  the  rig  puts  out  only 
one  watt,  the  driver  is  a  3-watt  MRF630  and 
the  final  is  an  RF1030,  rated  for  10  watts!  Both 
stages  have  regulated  bias  supplies. 


Receiver  Performance 

Although  we  have  no  way  to  accurately 
measure  the  noise  figure,  receiver  perform- 
ance is  identical  in  A-B  comparisons  to  a  P.C. 
Electronics  GaAsFET  do wncon verier  that  has 
been  in  use  for  several  years.  Conversion  gain 
was  measured  at  28  dB  at  434  MHz.  Frequen- 
cy accuracy  in  the  crystal  mode  was  good:  An 
input  signal  of  434.000  MHz  produced  an  IF 
output  on  61.280  MHz.  Current  draw  in  the 
receive  mode  measured  415  mA  in  the  crystal 


mode  and  450  mA  in  the  variable  tuning  mode. 

Transmitter  Performance 

With  a  properly  modulated  video  signal, 
peak  RF  output  power  was  measured  at 
+  29.2  dBm  {0.832  walls).  The  aural  subcarri- 
er  measured  14.8  dB  below  the  visual  carrier. 

Current  consumption  was  1.30  amps.  After 
10  minutes  of  continuous  transmitting,  peak 
power  dropped  slightly  to  +  28.9  dBm  (0.776 
watts)  and  current  demand  rose  to  1 .33  amps. 

Reducing  the  power  supply  voltage  from 
13  B  to  12  volts  {simulating  battery  operation) 
dropped  the  peak  power  output  only  0.2  dBf 
from  0.832  watts  to  0.795  watts.  Current  draw 
dropped  to  1.10  amps.  These  current  levels 
may  seem  high  for  a  1-watt  rig,  but  remember 
that  all  amplifier  stages  are  operating  class  A 
for  best  linear  operation. 

Figure  2  shows  the  unmodulated  transmit- 
ter output.  The  visual  carrier  is  at  the  center 
with  the  aural  subcarrier  4.5  MHz  higher  in 
frequency.  The  residual  tower  sideband  aural 
subcarrier  can  be  seen  4,5  MHz  below  the 
visual  carrier.  The  action  of  the  VSB  filter  is 
obvious:  The  lower  subcarrier  is  reduced  ap- 
proximately 36  dB  below  the  level  of  its  upper 
sideband  counterpart.  This  equates  to  -52 
dBc,  which  is  10  d8  better  than  the  factory 
spec  (dBc  =  dB  below  video  carrier).  You  can 
see  a  low  amplitude  spur  about  three  MHz 
above  the  visual  earner  but,  because  it  is  near- 
ly 60  dB  below  carrier,  its  effect  is  not  notice- 
able. This  spur  is  not  presenl  when  operating 
at  frequencies  other  than  434  MHz.  The  trans- 
mitter's second  harmonic  was  relatively 


RF  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  range.  Thermal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  ICAS  ratings  and  meet 
FCC  part  97  regulations.  Approx.  size  is  2.8  x 
10  x  11,5"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25845 

L03  Angeles,  CA  90025 

(21 3)4  78-0591 


SPECIFICATIONS 

Model 

MHz 

— -  Power  — 
Input     Output 

Preamp 

NF-dB   GaJrvdB 

OC 
+Vdc 

Power 
A 

RF 
Conn. 

055GG 

50-54 

10 

400 

.6 

15 

13.6 

60 

UHF 

Q552G 

50-54 

25 

400 

,6 

1S 

13.6 

56 

UHF 

1450G 

144-148 

10 

400 

6 

15 

13,6 

54 

UHF 

1452G 

144-146 

25 

400 

6 

15 

13.6 

60 

UHF 

22S2G 

220-225 

25 

220 

.7 

14 

13.6 

36 

UHF 

44S0G 

420-450 

10 

175 

1.1 

12 

13.6 

34 

N 

4452G 

420^50 

25 

175 

1.1 

12 

13,6 

29 

N 

Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  *).  All  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidth  for  420-450  MHz  amplifier.  Con- 
tinuous duty  repeater  amps  also  available. 

Amplifier  capabilities:  100-200  MHzT  22S400  MHz,  1-2  GHz,  Military  (28V).  CommerctaJ. 
etc.  also  available  -  consult  factory. 
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strong  at  25.4  dB  below  carrier.  Several  other 
minor  out-of-band  spurs  were  noted,  but  these 
were  all  more  than  50  dB  down. 

At  startup,  the  visual  frequency  was  434.04 
MHz,  drifting  slightly  to  433.96  MHz  after  10 
minutes  of  operation.  The  relative  sound  sub- 
carrier  frequency  changed  from  4.43  MHz  to 
4.56  MHz.  Whiie  seemingly  a  lotP  the  drift  was 
not  noticeable  in  actual  on-the-air  operation. 
Frequency  stability  on  439.25  was  similar. 

Figure  3  shows  a  video  sweep  of  the  trans- 
mitter. Vestigial  sideband  operation  is  clearly 
present;  the  upper  sideband  response  (the 
area  between  the  visual  and  aural  carders}  is 
flat  to  within  3  dB,  and  the  lower  sideband 
more  than  1 .25  MHz  below  the  visual  carrier  is 
greatly  reduced. 

Because  of  the  design  of  the  SAW  filter 
used,  video  response  extends  up  to,  and  even 
past,  the  4.5  MHz  sound  subcarrier  This  wide 
high-frequency  response  means  that  detail 
and  color  saturation  will  be  good,  but  video 
signals  with  lots  of  high  frequency  content 
(such  as  computer  generated  graphics)  may 
cause  sync  buzz  in  the  sound.  The  solution 
would  be  to  build  a  simple  four  MHz  low-pass 
filter  for  the  computer  output. 

Photo  C  shows  actual  demodulated  video 
from  a  multiburst  test  signal  generator. 
Frequency  response  is,  in  a  word,  excellent, 
Photo  D  shows  a  composite  test  signal  used  to 
measure  several  video  parameters  (see  Table 
1 ).  These  two  photographs  are  not  bad  for  any 
TV  transmitter,  especially  a  piece  of  amateur 
gear.  We  have  seen  many  commercial  sta- 
tions with  signals  much  worse  than  these? 
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Figure  3.  Video  frequency  response  of  the  FSTV-430A.  Vestigial  sideband  operation  is  clearly 
apparent. 

Curiously,  as  the  photos  show,  sync  level  is 
only  35  IRE  units.  This  small  amount  of  com* 
pression  was  not  In  the  test  gear,  so  we  can 
only  assume  it  was  being  reduced  from  the 
normal  40  units  in  the  transmitter.  This  is  sur- 
prising because  the  linearity  of  the  rig  was 
excellent  (only  4%  differential  gain).  Adjust- 
ment of  the  depth  of  modulation  and  linearity 
pots  in  the  modulator  did  not  seem  to  help. 


Comments 

The  on-the-air  performance  of  this  rig  is 
excellent,  adding  testimony  to  the  fine  results 


of  the  technical  measurements, 

The  overall  design  and  appearance  of 
the  transceiver  are  very  good,  although 
the  front  panel  silk-screen  on  our  test  unit 
was  slightly  out  of  alignment.  We  would 
have  preferred  a  standard  mike  jack  instead 
of  the  separate  miniature  phone-type  jacks 
for  mike  audio  and  PTT,  Although  some  would 
prefer  a  type-N  output  connector  as  opposed 
to  the  BNC  connector  supplied,  we  feel  that 
most  users  wilt  operate  this  rig  with  an  exter- 
nal amplifier  and  that  the  BNC  is  entirely 
appropriate. 


Digital  Voice  Recorder 


Features: 

•  Use  for  any  repeat  message. 


Send  your  CQ.  QTH,  NET,  Contest  QSL  ID  info,  etc.,  in  your 
own  voice  without  saying  a  word! 

Create  messages  by  talking  into  your  Station  Mic,  then 
replay  them  instantly  at  the  touch  of  a  button. 

Up  to  5  varied-length  switch-selectable  messages. 

"Soft  Sector"  pushbutton  enables  instant  reprogram  of 
message  lengths  -  up  to  1  minute  (up  to  2  minutes  with 
additional  memory  chips  ordered  below). 

"No  Key"  switch  enables  Record  or  Replay  message  *dff 
air".  Messages  heard  thru  built-in  monitor  speaker 

"Mix"  switch  allows  recorded  message  with  Mic  override. 

Microphone  functions  work  normally  (Up/Down,  etc.) 


GenWest  Engineering 

1217W.  Hatcher  Rd.,Ste.  11 A 
Phoenix,  AZ  85021     »    (602)  943-5255 


Specifications: 

Can  be  operated  with  ANY  equipment  ANY  audio  signal  Operates 
from  12  volt  DCr  with  AC  adaptor  supplied.  Front  panel  controls. 
Cabinet  is  RFI  shielded  and  measures  6 1/4"W  %  2 1/4*H  x  TD. 
Includes  built-in  monitor  speaker  with  volume  control.  Battery 
backup  keeps  messages  for  8-12  hours  without  external  power. 
State-oMhe-Art  32KBPS  Sampling  Rate 
for  natural  sounding  audio. 


Prices 

In  Kit  Form  with  Digital  Voice  Board 

Assembled  and  Tested 
Complete  Unit  Assembled  and  Tested 

(1  Year  warranty,  allow  30  days  delivery) 

Additional  1  Meg  x  1  Dram  (30  seconds  per  Dram) 
Manual  with  Schematic  and  Parts  List 
{credit  applied  upon  purchase) 

VISA  MC  Cards  Accepted 


$189  95 

$259  95 

$9.95  ea 
$5.95 
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Figure  4.  Output  sweep  of  Mirage  D24  amplifier  being  driven  by  the  FSTV-430A,  Vestigial 
sideband  response  is  not  as  good  as  in  Figure  3  but  it  is  still  entirely  respectable. 


Power  output  on  our  test  unit  was  a  bit  be- 
low the  1  watt  rating  but  there  was  stilt  plenty 
to  work  the  local  gang  with  good  antennas.  We 
had  to  reduce  the  power  even  further  to  pre- 
vent driving  an  external  Mirage  D24  amplifier 
into  nonlinearity, 

The  instruction  manual  is  well  written  and 
complete.  It  provides  a  block  diagram  as  welt 
as  a  full  schematic  with  a  parts  placement 
diagram.  There  is  no  alignment  information, 
but  most  ATVers  lack  the  test  equipment  to 
properly  adjust  the  extensive  filtering  in  a  VSB 
transmitter  anyway. 

Customer  service  is  excellent.  Mike  Lamb 
and  Al  Chandler  at  AEA  really  believe  in  their 
creation  and  are  very  helpful  answering  ques- 
tions and  listening  to  users1  comments. 

As  a  matter  of  illustration,  we  reported  a 
problem  with  sync  distortion  early  in  this  re- 
view. After  several  conversations,  Al  Chandler 
concluded  that  there  was  indeed  a  small  de- 
sign Flaw  in  the  new  430A  model.  This  problem 
was  fixed  by  the  addition  of  a  47  ohm  resistor 
in  parallel  to  R40  in  the  modulator  circuit.  The 
sync  distortion  was  cured  and  all  further  pro- 
duction units  will  include  this  change. 

We  would  rather  see  a  modulator  circuit 
where  the  video  is  clamped  to  blanking,  the 
sync  regenerated  and  re-inserted  through  a 
sync  level  pot.  This  would  provide  constant 
sync  level  with  various  video  sources  as  well 
as  the  ability  to  fade  to  black  with  the  front 
panel  video  gain  pot  without  tossing  sync- 
lock. 

There  have  been  some  negative  comments 
concerning  the  unit's  relatively  high  price  tag. 
After  looking  at  the  quality  and  cost  of  the 
parts  used,  as  well  as  the  obvious  amount  of 
research  and  design  time,  it  is  easy  to  con- 
clude that  the  profit  margin  on  this  rig  is  proba- 
bly a  lot  less  than  the  competition's  offerings. 
It  is  simply  not  cheap  to  produce  a  quality, 
vestigial  sideband  TV  transmitter. 

If  you  want  an  ATV  signal  second  to  none 
and  as  close  as  possible  to  "real"  TV,  you 
could  not  go  wrong  with  the  AEA  FSTV-430A, 
While  not  perfect,  as  far  as  we  are  concerned 
it  is  the  new  standard  of  ATV  performance. 
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Using  the  FSTV-430A  with  External  Power 

Amplifiers 

The  one  watt  power  output  from  the  FSTV- 
430A  (as  well  as  the  other  low  power  rigs  on 
the  market)  is  plenty  to  work  the  local  gang  on 
simplex  or  any  nearby  ATV  repeaters.  Most 
hams,  though,  will  sooner  or  later  want  to  hook 
up  an  external  power  amp  to  get  some  extra 
range.  As  with  any  amplitude-modulated 
mode,  linearity  is  critical,  especially  with  vesti- 
gial sideband  ATV.  You  can't  just  hook  up  an 
amp  and  adjust  for  maximum  power  on  the 
wattmeter. 

Most  amplifiers  available  to  amateurs  are 
not  truly  linear,  particularly  near  their  power 
rating.  To  achieve  any  resemblance  of  lineari- 
ty we  must  be  prepared  to  de-rate  that  expen- 
sive new  "50  wattM  amplifier  to  around  20 
watts  or  so  average  power,  as  seen  on  a 
wattmeter.  Of  course,  video  being  the  com* 
plex  waveform  that  it  is,  peak  power  is  consid- 
erably higher.  This  is  even  more  important 
when  we  are  trying  to  run  vestigial  sideband. 
Nonlinearity  produces  distortion  that  can  "re- 


generate" that  lower  sideband  we  have  been 
so  careful  to  attenuate.  As  a  matter  of  fact,  the 
competition's  argument  against  VSB  on  ama- 
teur television  is  that  even  though  you  can 
generate  it,  you  can't  amplify  it  with  amateur 
grade  equipment.  We  agree  with  that  argu- 
ment to  some  degree,  but  believe  that  the 
merits  of  VSB  still  make  it  a  very  worthwhile 
goal 

Figure  3  shows  the  results  of  running  the 
FSTV-430A  through  a  Mirage  D24  50  watt  am- 
plifier modified  for  ATV  by  P+C.  Electronics. 
The  drive  from  the  transceiver  has  been  re- 
duced approximately  3  dB  to  keep  from  over- 
driving the  amp. 

Average  power  output  as  read  on  a  Bird 
meter  is  18  watts,  with  just-noticeable  sync 
compression.  Comparing  this  sweep  with  that 
shown  in  Figure  2  we  see  that  the  nonlinearity 
has  caused  the  lower  sideband  aural  subcarri- 
er  to  go  from  being  36  dB  down  from  its  upper 
sideband  counterpart  to  being  only  14  dB 
down  (-52dBc  to  -30  dBc).  However,  lower 
sideband  video  response  is  still  approximately 
16  dB  below  the  upper  sideband  response. 
This  is  not  too  shabby,  as  the  FCC  defines 
vestigial  sideband  for  broadcast  television  as 
being  only  20  dB  down- 
Figure  4  shows  the  sweep  obtained  by  us* 
ing  a  home-brew  30  wall  amplifier  with  a  Mit- 
subishi 57745  "  brick7  c  sold  by  R.F.  Parts,  Inc. 
Trie  drive  from  the  FSTV-430A  had  to  be  re- 
duced approximately  6  dB,  as  the  amplifier 
has  very  low  input  power  requirements.  The 
lower  sound  subcarrier  is  down  from  the  upper 
by  15  dB  and  the  lower  video  response  is 
down  15  dB  (-31  dBc)  or  better.  Average 
power  output  was  20  watts  with  NO  SYNC 
COMPRESSION.  Not  bad  for  an  $89  amplifier 
chip? 

AEA  has  a  50  watt  tower-mounted  amplifier 
in  the  works  that  should  be  available  by  the 
time  you  read  this.  It  is  designed  from  the 
ground  up  for  extremely  conservative  and  lin- 
ear operation  to  better  preserve  the  vestigial 
response  characteristics  of  the  FSTV-430A. 
Included  will  be  an  integral  GaAsFET  prearnp 
as  well  as  a  "through-the-coax*1  power  feed 
system.  It  should  prove  very  interesting 
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Figure  5.  Output  sweep  of  home-brew  amplifier  using  a  Mitsubishi  57745.  Not  bad  for  an  $89  chip! 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes,  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers'  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


•  All  (ones  in  Group  A  and  Group  B  are  included* 

■  Output  level  flat  to  within  1 .5db  over  entire  range  selected. 

*  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group. 

■  Immune  to  RF 

■  Powered  by  6-30 vdc,  unregulated  at  8  ma, 

•  Low  impedance,  low  distortion,  adjustable  sine  wave 
output,  5v  peak-to-peak 

*  Instant  start-up. 

*  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 


67.0  XZ 

91.522 

118. 8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  W A 

97,4  ZB 

127.3  3  A 

167.9  6Z 

77.0  XB 

100,0  IZ 

131.8  3B 

173.S6A 

79.7  SP 

103.5  IA 

136.5  4Z 

179.9  6B 

82.5  VZ 

107.2  IB 

141. 34A 

IR6.2  7Z 

85  4  YA 

IJ0.9  2Z 

146.2  4B 

192.8  7A 

ooj  YB 

114,8  2A 

151.4  SZ 

203.5  Ml 

•  Frequency  accuracy,  ±  .  t  Hz  maximum  -  40°C  to  +  85°C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TEST  TONES 

TOUCHSTONES: 

BURST  TONES: 

600 

697     t 209 

1600     1S50     2150     2400 

1000 

770     (336 

1650     1900     2200     2450 

1500 

S52     1477 

1700     1950     2250     2500 

2t75 

941      1633 

1750     2000.    2300     2550 

2B05 

■ 

■ 

1800     2100     2350 

•  Frequency  accuracy,  ±  I  Hz  maximum  -  40°C  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 
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Number  9  on  your  Feedback  card 


High  Altitude  Ballooning 


New  Heights  forATV! 

by  Bill  Brown  WB8ELK 


August  15f  1987.  .  .The  first  attempt  to 
send  ATV  to  new  heights  via  a  weather 
balloon!  Winds,  gusting  to  over  20  knots 
cause  the  fragile  package  to  crash  repeatedly 
into  the  ground  (Photo  A).  The  third  attempt 
just  barely  clears  the  nearby  cornfield,  and 
the  rather  hear-up  pay  load  rises  upwards  at 
nearly  1000  feet/minute  to  achieve  record 
altitudes.  Since  that  flight,  13  flights  have 
occurred  in  various  locations  all  over  the  US. 

Why  send  up  a  balloon?  Let's  take  a  look  at 
the  big  advantages  of  increasing  your  antenna 
height.  Those  of  you  active  on  the  VHF  and 
UHF  bands  know  that  getting  your  antenna 
up  as  high  as  possible  makes  all  the  differ- 
ence. Just  getting  your  antenna  above  the 
treetops  can  really  improve  your  signal 
tremendously.  Although  low-noise  preamps. 
high  power  amplifiers,  large  antenna  arrays 
and  band  enhancements  cart  extend  your 
range  substantially,  the  average  VHP  or 
UHF  station  can  expect  line-of-sight  cover- 
age. This  is  particularly  true  of  a  wide  band- 
width ATV  signal.  Depending  on  terrain,  the 
average  ATV  station's  range  with  a  50- foot 
tower  is  between  30-50  miles  for  a  watehable 
picture. 

What  effect  will  increasing  your  antenna 
height  have  on  coverage?  Line-of-sight  range 
can  be  determined  with  the  formula;  Radio 
line-of-sight  =  1.41  % VH  where  H  =  height 
in  feet:  and  optical  line-of-sight  =  1 ,22  xvH. 
Figure  I  shows  the  dramatic  increase  in  range 
that  results  from  increased  antenna  height. 

Just  by  taking  your  rig  up  in  a  small  air- 
plane you  can  expect  122  mile  or  more  con- 
tacts  at  10,000  feet,  A  weather  balloon  will 
allow  you  to  increase  your  antenna  height  to 
over  100,000  feet!  Using  a  1  watt  ATV  trans- 
mitter to  an  omni-directjonal  antenna,  you 
can  send  a  watehable  picture  up  to  400  miles 
away.  Experimental  results  indicate  that  2 
meter  reception  seems  to  fallow  the  radio 
line-of-sight  formula,  while  ATV  reception 
follows  the  optical  line-of-sight  formula  ( Fig- 
ure 2). 

Although  the  pay  load  on  the  first  flight 
stopped  transmitting  at  60,000  feet  due  to 
battery  failure,  stations  300  miles  away  were 


Line  of  Sight  Range 

Optical  =  122  k  i/H 

Radio  -  i  4i  ivTF 

Antenna  Heigm "           2  Meief  Range 

ATV  flange 

50                                     9  miles 

B  miles 

10.000'                           141  miles 

122  mites 

50.000'                             31 5  miles 

?73  miles 

100,000                            445  miles 

388  miles 

'Height  Jnfeet 

Photo  A*  First  flight  of  the  ATV  package. 


Figure  L  Line-of-sight  range  vs.  altitude. 
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Photo  B.  Inflating  the  balloon. 

able  to  watch  the  ATV  signal,  and  the  50 
milliwatt,  2  meter  signal  was  heard  out  to  a 
distance  of  400  miles.  Suhsequent  flights 
have  operated  for  the  coin  pie  te  duration  and 
confirmed  the  theoretical  range  limits.  The 
highest  altitude  achieved  so  far  was  over 
1 33 .QGQ  teei  from  a  balloon  launched  from 
the  Neil  Armstrong  Air  &  Space  Museum 
(Wapakoneia,  Ohio)  last  summer.  Signals 
from  that  flight  were  received  over  a  10-state 
area  from  Pennsylvania  to  Iowa. 

Launch  Your  Own  Balloon 

A  balloon  flight  is  a  great  way  to  demon- 
strate the  capabilities  of  amateur  radio  to  a 
wide  audience.  Just  inflate  a  5-foot  weather 
balloon  in  a  park  or  public  area  and  watch 
how  quickly  the  crowd  forms  (Photo  B)! 
Launch  preparations  and  flight  coverage  can 
spark  the  interest  of  your  whole  radio  club. 
Pay  load  design  and  assembly,  HF  net  launch 
coverage,  receive  station  design  and,  of 


course,  tracking  down  the  payload,  offer 
something  for  everyone. 

Radiosonde  Flights 

Not  wishing  to  reinvent  the  wheel*  I  decid- 
ed to  see  how  the  weather  bureau  obtained 
their  upper  air  winds  aloft  forecasts.  It  turns 
otii  ihat  5-foot  weather  balloons  are  launched 
twice  daily  at  0000  and  1 200  UTC  from  over 
73  sites  across  the  US  (Figure  3).  After  visit- 
ing  two  sites  (Vandalia,  Ohio,  and  San 
Diego.  California)  1  learned  firsthand  the 
tricks  of  the  balloon-launching  trade*  The 
upper  air  sounding  balloons  carry  a  payload 
known  as  a  radiosonde  (or  rawinsonde— Ra- 
dio Wind  Sonde).  A  5-foot  balloon  filled  with 
helium  (or  hydrogen  at  some  bunch  sites) 
carries  the  L5-pound  radiosonde  up  to 
around  1 00,000  feel  or  so. 

The  radiosonde  transmits  a  wideband 
telemetry  signal  on  or  about  1 680  MHz  which 
is  received  by  an  8-foot  tracking  dish.  The 
dish  can  measure  azimuth  and  elevation  to  an 
accuracy  of  0.0 1  degree.  A  tone  sequence  is 
sent  out  from  the  sonde  indicating  pressure 
(altitude),  temperature  and  humidity.  The  al- 
titude telemetry  and  tracking  antenna  posi- 
tion are  used  to  calculate  the  wind  speed  at 
various  flight  levels.  This  data  is  sent  to  the 
National  Weather  Service  for  use  in  weather 
and  winds  aloft  forecasting. 

If  you  own  an  ICOM  R-7000  or  other  rig 
which  can  tune  to  1680  MHz  { ±  a  few  MHz) 
in  wideband  FM  mode,  you  can  listen  m  on 
the  sondes.  Using  a  2-foot  dish  I've  been  able 
to  pinpoint  the  location  of  several  flights  from 
Vandenberg  AFB  in  California  and  actually 
see  the  balloon  burst  at  100,000  feet. 
Through  a  pair  of  binoculars  it  was  quite  an 
impressive  explosion! 

Reiner  Junge  DC30Q/W5  and  Mike  01- 
brisch  KD9KC  have  even  been  chasing  down 
the  sondes  launched  from  the  El  Paso,  Texav 


Figure  2,  Line-of-sight  coverage  map  for 
II  5,000  feel. 


site.  They  use  an  ICOM  R-7000  and  a  home- 
brew,  II -element  beam  lo  track  down  the 

radiosonde  as  it  parachutes  back  to  earth. 
They've  recovered  over  40  of  them  over  the 
past  few  years  and  they  eventually  want  to 
actually  catch  one  before  it  hits  the  ground. 


Photo  C  Live  camera  payload. 


Photo  Dt  Jeff  Brown  KA8WLV  readies  the 
camera  payloadfor  liftoff. 


On  their  last  chase  the  sonde  landed  just  50 
feet  in  front  of  their  jeep! 

The  Payload 

FAA  regulations  set  a  payload  limit  of  4 
pounds  on  a  free-flight  balloon.  Although  6 
pounds  can  be  used  if  certain  density  require- 
ments are  met.  it's  best  not  to  get  caught  up  in 
any  paperwork  or  permit  requests.  Always 
alert  the  FAA  whenever  you  plan  a  flight. 
Give  them  a  week  or  two  to  issue  a  NOTAM 
{Notice  to  Airmen).  You  should  contact  them 
the  night  before  the  flight,  six  hours  before 
liftoff,  and  get  clearance  for  takeoff  30  min- 
utes before  final  countdown.  Above  60,000 
feel  is  uncontrolled  airspace,  but  they  like  to 
know  when  the  payload  is  descending  back 
down  below  this  altitude-  If  you  have  a  chase 
plane,  they  can  handle  this  communication 
readily  with  the  nearest  control  center. 

It's  quite  a  challenge  to  design  a  self-con- 
tained payload  complete  with  battery  pack 
that  weighs  under 4  pounds  (Figure 4),  Fortu- 
nately, the  lithium  cell  has  made  extremely 
powerful  and  lightweight  battery  packs  a  re- 
ality. SAFT  makes  a  D-Cell  (the  LX3457) 
that  is  a  real  powerhouse  oi  energy.  Five  of 


these  cells  provides  you  with  a  13,8  volt  pack 
with  a  7  Ah  capacity  weighing  under  1  pound! 
You  can  also  use  10  Ocells  (SAFT  LX2649) 
as  long  as  you  install  blocking  diodes  in  each 
chain.  If  your  current  drain  is  under  1  ampt 
you  can  power  your  package  for  upwards  of  7 
hours  with  this  pack.  WARNING:  Be  very 
careful  when  assembling  lithium  cell  packs. 
Due  to  the  high  current  capabilities,  a  Lithium 
cell  may  explode  if  shorted  out.  The  newer 
cells  have  a  safety  vent,  but  it  pays  to  have  a 
healthy  respect  when  handling  them.  If 
you're  wary  of  assembling  your  own  battery 
pack,  A  VEX  Portable  Battery  can  put  togeth- 
er a  complete  pack  with  a  safety  fuse  for  a 
reasonable  fee. 

Try  to  keep  everything  as  light  as  possible, 
I  use  a  small  piece  of  double-sided  circuit 
board  and  mount  components  on  both  sides, 
If  shielding  is  required,  use  lightweight 
copper  foil  or  double-sided  PC  board  stock, 
Antennas  can  be  made  out  of  lightweight  alu- 
minum or  brass  rod  with  as  few  connectors  as 
possible,  I  mourn  everything  in  a  L5  inch 
thick  styrofoam  shell  and  seal  it  up  with  duct 
tape.  Not  only  is  the  styrofoam  lightweight,  it 
also  protects  the  electronics  from  the  bone* 
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Figure  3.  U.  S.  Radiosonde  launching  sites. 


Photo  E.  Views  from  the  live  camera  video  downlink. 


Photo  F,  Launch  crew  in  position. 
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Photo  G.  One  of  the  chase  vehi- 
cles rcadv  Jo  track  down  the  pack- 
age. Photo  by  Phil  KA9  WGN, 


Photo  H,  A  jubilant  chase  team 
recovers  the  prize  from  the  corn- 
field! 


chilling  cold  temperatures  at  the  higher  alti- 
tudes, While  it  may  he  100  degrees  at  ground 
level,  temperatures  plummet  to  60  below  at 
50,000  feet.  Once  through  the  coldest  pun  of 
the  atmosphere  (between  35,000-70.000 
feet),  ii  warms  up  to  a  "toasiy"  —23  degrees 
at  1 10.000  feet 

What  to  fly?  Pay  loads  have  consisted  of  a 
lO-milliwatt  2-rneter  CW  transmitter,  packet 
digi  neater  (the  world  *s  highest  and  BUSIEST 
digi),  digitized  voice  messages  on  2  meter- 
linear  transponders  and  many  different  ATV 
eon  figurations.  The  most  recent  live  TV  cam- 
era llights  used  a  flight  computer  to  superim- 
pose altitude,  temperature  and  battery 
voltage  directly  over  the  camera's  view  of  the 
Earth  below  (Photos  Cand  D).  {Ed Note:  Sec 
the  article  on  rocket  ATV  in  this  issue).  Bob 
N8I  YD  even  built  a  servo-mounted  mirror  to 
look  at  the  Earth  as  well  as  at  the  horizon.  At 
100.000  feet,  the  view  was  very  similar  to 
w  hat  you'd  expect  from  the  shuttle  (Photo  BK 
The  blackness  of  space  and  the  curvature  of 
the  Earth  could  clearly  be  seen. 

Giving  Your  Pa>  load  a  Ride 

The  typical  balloon  flight  sys- 
tem is  shown  in  Figure  5.  Most  of 
the  balloons  flown  so  far  have 
been  manufactured  by  Kaysam 
Corp,  of  Paterson,  New  Jersey. 
Although  I  haven't  tried  them 
yet,  high  quality  balloons  made 
by  Toetex  are  also  available  from 


both  VIZ  Corp.  and 
Vaisaia,  Inc.  (see  the 
sidebar  for  a  list  of 
sources).  These  bal- 
loons are  specifical- 
ly designed  for  high  altitude  flights,  and  their 
burst  altitudes  can  be  accurately  predicted. 
As  the  balloon  rises  in  altitude,  the  atmospher- 
ic pressure  decreases.  At  100,000  feel  the 
pressure  is  only  \%  that  of  sea  level*  Even 
though  the  neoprcne  weather  balloon  may 
start  out  with  a  5-foot  diameter  on  the  ground, 
it  expands  as  ii  encounters  lower  atmospheric 
pressures,  At  100.000  feet  your  balloon  will 
be  nearly  27  feet  in  diameter  as  it  approaches 
a  near  vaccuum  at  the  edge  of  space,  At  this 
point  it  bursts  like  a  giant  party  balloon,  allow- 
ing your  payload  to  parachute  back  to  Earth, 

The  three  balloons  used  successfully  in  past 
flights  arc  the  Kaysam  models  90G,  I05G 
and  50P.  The  90C  will  lift  a  4-pound  payload 
to  around  90,000  feet,  while  the  105G  can 
attain  heights  approaching  120.000  feet.  For 
small  pay  loads  under  2  pounds,  the  SOP  can 
take  your  payload  up  to  about  60,000  feet  at  a 
fraction  of  the  cost  of  the  bigger  balloons  (and 
a  substantial  savings  in  helium! ). 


Photo  K,  Commemorative  QSL  for  first  balloon  flight. 


Inflating  the  Balloon 

It  takes  about  1 20  cubic  feet  of  helium  to  fill 
a  5-foot  weather  balloon  t  Kaysam  90G)  to  lift 
6  pounds.  I  typically  fill  the  balloon  to  have 
50%  more  lift  than  payload  (6  pounds  lift  for 
a  4-pound  payload)  to  achieve  a  good  takeoff 
and  rise  rate  (about  1000  feet/minute).  Al- 
though you  can  take  off  with  as  little  as  2 
ounces  of  positive  lift,  you  run  the  risk  of 
crashing  the  payload  on  takeoff  and  prolong- 
ing the  flight.  A  quicker  flight  generally  lands 
a  little  closer  to  home  and  avoids  your  having 
to  chase  it  hundreds  of  miles  across  the  coun- 
try. It's  a  good  idea  to  buy  a  tank  of  helium 
with  twice  the  amount  that  you  need,  just  in 
case  of  disaster.  Always  keep  a  spare  balloon 
around  for  the  same  reason.  You  can  use  the 
excess  helium  to  fill  up  party  balloons  w  ith 
notes  attached  for  the  kids.  Some  of  these 
partv  balloons  have  been  found  over  400 
miles  away.  And,  of  course,  you'll  And  plenty 


Photo  I    Debbie  Rigor  KA9JY1 

nady  to  launch  the  Microbal-      Photo  J \  Massive  500-foot  Ixilloan  prepares  for  liftoff  from  Balloon  Facility.  Photo  courtesy  of  National 
loon.  Scientific  Balloon  Facility,  Palestine,  Texas. 
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MICROWAVE  ANTENNAS 


Loop  Yagis.  Power  Dividers ,  Slacking  Frames.  CompJete 
Array  of  902.  910.  1269.  1296.  1691 ,  2304.  240*.  3456 
MHz  for  Tropa  EME,  Weak  Signal,  OSCAR.  ATV,  Re^ 
peaters,  WEFAX.  Commercial  point  to  point.  AvarfaDfe  In 
kil  form  or  assembled  and  testgjd, 


3333LVK 
23451 YK 
Z445LYK 

1844LV 

13*5  LYK 

945LYK 
Other 


33el  loop  Vagi  Kil 

454  toQpYagiKf 

45e«  loopYag  • 

44ei  kxsp  Yagt  (assant 

=5ef  Sopertooper  Kit 

45e(  kwpYsgiKit 

45e!  Toop  Yagi  Kit 


902  MH; 
1296  MHf 
1353  WHi 
|  1691  MH? 
1296  MK2 
2304  MHz 
3456  MHjr 


16  5dB> 

21  dBi 

2ldB> 

22  d& 

2MB. 
21dBi 


£89  00 

MAO 

599  00 

575  00 

S75.0O 


m odef s  available .    Call  or  write  lo r  catalog . 


DOWN  EAST  MICROWAVE 

Bill  Olson  ,W3HQT 

Box  231 0.  RR1    Troyt  ME  04987 

(207)948-3741 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTOTYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 
FOR  MORI-  INFORMATION 

/Midland 
Technologies 


/T 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN.  MT  597 1 5  (406)  566- J 1 90 


CIRCLE  252  ON  HEADER  SERVICE  CARD 


II  |/*C  NEW  1990 
I UvlL  CATALOG 

Big  88  page  8Y2  x  1 1 "  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$1to 


Universal  Radio 

1 280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 


1500  +  WATT  TRANSMATCH  KIT 


f*t 


BASIC  KIT  T  MATCH 
BASJCKITSPC 


INDIVIDUAL  ITEMS— 

rotary  inductor  28iih 

6:1  bail  drives  (Jackson  Bros.)  . 

0-t00  turns  counter  (B&W) 

turns  counter,  economy  iGroth) 

205  pf  -4500  v  dual  sect  . « 

25-245  pf  6000  v 


$169.95 
$189.95 


S59.00 
.$15  00 
.$65.75 

$2250 
.  $79.00 
.$44.00 


OPTIONS  — 

enclosure  (pictured  In  Sept.  66  CO),   £78,00 
4:1  balunkft..  $22  50 


OTHER  KITS  VISA/ MasterCard 

G3RUH,  PSK  Packet  Modem $111.00 

G3RUH,  OSCAR  13  Telemetry  Demod $144.95 

QRP  20,  5w,  20  meter  Transceiver  (HR  1/89). $124.95 

QRP  15,  5wr  15  meter  Transceiver $129.95 

W1FB  160/80  Pre  AmptQST  8/88) $22.95 

K9CW  Memory  Contest  Keyer.  , .5109.00 

Yaesu  FRG-9600.  .1  to  60  MHz  Converter $84.95 

20m  CW,  15w Transceiver (H  ft. 6/87) $15995 

50W  75M  SSB  SCVR $179  95 

3  Band  QRP  12,  15t  17M  (QST  10/89) $99.00 

Micro  20  Hi-Performance  RCVR . $59.45 

RX  Noise  Bridge ,  ♦■. ,.4    $39,00 

Many  Other  Kits  Available 
Factory  Wired 

Complete  Ameritron/Ten-Tec  Line. CALL 

B&W  FT-2500A  Amp.  , . , , .$1,695,00 

B&W  VS  1500A  Tuner $415.00 

We  now  slock,  Rohn  lowers,  dials,  terminals,  chassis, ceramic 
standoffs,  hardware    to  raids,  amp  compon*nis,  B&W  coll 

*^ck- B,c-  Shipping  Extra 

RADIOKIT  •  P.O.  Box  973  C  Catalog  $1.00 

Pelhamt  NH  03076  •  (603)  635*2235 


CIRCLE  46  ON  READER  SERVICE  CARD 


Advertising  Sells! 

Pamela  Dass  will  be  happy  to  discuss  your  ad  strategy  with  you. 

Call  800-225-5083 


Tune 

into  the  Sun 

with  the 


HAM  10 


ten  meter 
ham  antenna 


The  sunspot  cycle  is  peaking  and  10 
meter  propagation  is  at  its  height  allowing 
you  WORLD  WIDE  communication  from 
your  vehicle.  To  capture  this  phenomenon 

American  Antenna,  manufacturer  of  the 
world  famous  K40  Antenna  presents 
IheHANMO. 

i  Guaranteed  to  outperform 

any  competitor  or 
r  YOUR  MONEY  SACK! 


Exclusive  Features: 

*  Handles  maximum  power 

limits  from  novice  to  extra 
'  Computer  designed  for 
optimum  performance 

*  Stainless  steel  whip  and  base 

*  Comes  assembled  and  tuned 

with  an  adjustable  trunk  lip 
mount 
*ALSO  AVAIL  ABLE: 

Our  heavy  duty  Magnamount 

K40  Electronics 

1-800-323-6768 


In  Illinois  call 

1-800-942-8175 


CIRCLE  92  ON  READER  SERVICE  CARD 
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pfmmm  circuit  board 

(All  modules  mounted  an  tfoufete-sified  cc  boenj) 


ATU 

to 
1  lit  11%  ( lit? 
finterma 


ill'  niv  h  mi  Her 
PX,  ttec Ironies 
KPfl-5 
439  25  Mhz 


LUDEO  Idervlifier 

Efttmoiei  udg-i 


i  .hi.  Identifier 

GLti 

f  LU I D  - 1 


50  Milliwatt 
2  meter  FM  MitiM 

I-H  340  Mhz 


2  meter 
Output 

To 
1/4  wuue 
Uertical 


doi&le-stijetl 


/ 


Lithium  Cell  Pack 


Mounted  underneath 
dcu&i* -stead  pc  board 


I0TBL  CURRENT  QRfll*  *  480  m«,  ~>  12  uollf 


Figure  4.  Pay  load  block  diagram  {first  flight). 


10    FT. 


5    FT.     BiHLOON 


PARACHUTE 


30    FT. 


ALUMINUM  FOIL 


TRANSMITTER 
PACKAGE 


Typical  Balloon  Package, 


Figure  5.  Balloon  flight  system. 


of  folks  willing  to  use  up  your  excess  helium 
to  imitate  Mickey  Mouse. 

For  the  larger  balloons,  it\s  a  good  idea  to 
find  an  enclosed  bam  or  hangar  for  inflation. 
Any  wind  quickly  turns  the  inflation  process 
into  a  very  harrowing  experience.  Make  sure 
the  building *s  door  is  large  enough  to  remove 
the  balloon.  It  only  takes  one  sharp  object  to 
cause  a  very  expensive  POP! 

The  uninflatcd  balloon  can  be  laid  out  on  a 


smooth  table  or  surface.  I  use  a  large 
bedsheet  to  cover  the  table  surface.  Joe 
WB8MSJ  designed  a  special  filling  ap- 
paratus to  make  inflation  easy.  See 
Figure  6  for  construction  details.  The 
end  of  the  filler  hose  is  constructed  out 
of  1.25"  I. D.  PVC  pipe  (this  gives  you 
a  1.5"  O.D.  filling  nozzle}  which  al- 
lows the  balloon  nozzle  to  fit  snugly  over  the 
filling  tube.  The  balloon  is  held  in  place  with 


lo  HeHum  Tank 
Regulator 


U.S.  Balloon  Launches  Since  1937 

WB8ELK  9/15/87— Findlay.  Ohio.  PC.  Electronics  1  watt  ATVtr  a  r>smi  tier  with  Elktronics  video  ID.  50  mW, 
2m  FM  withGLB  CW  ID,  Maximum  altitude  of  60-000  feet.  Found  six  weeks  later  in  soybean  field  26  miles 
away. 

W9PRD  6M/8&— Greensburg,  Indiana  Wyrnan  Research  1 ,5  watt  ATV  transmitter  and  400  mW  Johnson 
2m  FM.  1 19,000  teet  maximum  altitude.  Found  in  tree  86  miles  southwest  oi  launch  site 
W9PRD 10/S/88— Greeosburg.  Indiana.  Wyman  Research  1 .5  watt  ATV  transmitter  and  400  mW  Johnson 
2ro  FM.  1 10,000  feet.  Found  in  front  yard  of  house  near  Rabbit  Hatch.  Kentucky,  after  travelling  55  miles 
KA8TEF/WBBELK  10/23/86— Fmdtay;  Ohio.  Pae-Comm  micro  TNC  and  ICOM  2A  HT  Packet  digtpealer 
Packet  connections  made  over  an  8-stale  area  &5.000  feet  altitude.  Package  lost  on  island  m  middfe  of 
Lake  Erie. 

WB8ELK  1/21/89— Hesperia.  California.  First  flight  of  a  live  camera  to  100,000  feet  using  ATV.  1  watt  PC 
ATV  transmitter,  Sony  HVM-302  B/W  camera.  100  mW  VHF  Engineering,  2m  FM.  Seen  in  Phoenix, 
Arizona,  over  350  miles  away.  Found  by  Tom  W60RG  in  his  helicopter  on  the  desert  floor  22  miles 
northwest  of  launch. 

N4HBO/WA4ADG  4/15/89— Knox vi Me ,  Tennessee.  1 0  milliwatt  2m  CW  transmitter  launched  with  60  party 
balloons  from  children's  musuem,  Beacon  heard  for  2XA  hours  as  far  away  as  150  miles, 
KV5G/WB5UXF  4/29/89—  Pearland.  Texas,  iQ  watt  ATV  system  with  live  camera.  Maximum  altitude  of 
1 2,000  feet  Seen  over  1 50  miles  away  in  Austin,  Texas  Farmer  shot  package  thinking  it  was  bomb.  One  of 
the  bullets  broke  the  camera's  vidicon  lube. 

N8IYD/WB8ELK— 7/23/89  Neil  Armstrong  Air  &  Space  Museum.  Wapakoneta,  Ohio  Live  TV  Camera 

(Sony  HVM-302)  with  on-screen  letemeiry  from  flight  computer  commemorating  first  moonwalk.  1  watt 

Kreepie-Peepie  ATV  transmitter  (PC  Electronics*  and  50  mW.  2m  FM  with  CW  ID.  Maximum  altitude  of 

133,000  feel  400*miierangeonATVand2m, 

WA4ADG/N4 HBO— 8/5/89  Oak  Ridge,  Tennessee.  Special  digitized  voice  message  commemorating 

man's  first  moonwalk.  Voice  on  2  meter  FM  along  with  ASCII  telemetry,  CW  telemetry  from  onboard  Night 

computer  on  10  meters,  ELT  test  transmitter  for  Civil  Air  Patrol  exercise,  90,000  feet  altitude,  Found  in  tree 

in  suburb  of  Knoavilie  by  the  CAP,  taking  several  hours  to  remove. 

KA9SZX/KA9SZY/WB8ELK/N8I YD— 10/7/89  Champaign,  Illinois.  Third  flight  of  the  live  camera  payload. 

Servo-operated  mirror  added  to  provide  views  of  the  horizon  as  well  as  the  ground  Spectacular  views  of  the 

curve  of  the  earth  and  blackness  of  space  above  100,000  feet  Maximum  altitude  of  125.000.  Found  In 

soybean  field  in  Indiana  after  travelling  1 13  miles. 

KA9JYt/KA9SZX/KA9SZY/WB8ELK  (Photo  I)— 10728/89  Champaign,  Illinois.  Micro-balloon  flight  using 

leftover  helium  from  10/7  flight,  10  miHiwatt  CW  transmitter  (See  "Two  Meier  Tracking  Transmitter,"  73, 

July,  1 990)  on  2  meters  with  temperature  telemetry  Launched  with  small  3-foot  sounding  balloon  to  60t000 

feet  Found  in  field  86  miles  away,  near  Remington,  Indiana,  by  Eb  WD9I. 

KDfFW— 2/10/90  Lawrence,  Kansas.  3  watt  ATV  transmitter  with  VDG-1  video  display.  50  mW,  2-meler 

transmitter  with  digitized  voice  message.  Maximum  altitude  of  94.000  feet.  A  nearly  snow-free  color  picture 

received  over  390  miles  away  to  the  Colorado  border.  Found  in  tree  56  mites  east  of  launch  site  near 

Peculiar,  Missouri,  Sawed  down  part  of  tree  and  shot  at  string  with  shotgun  to  bring  it  down 

W A4 A OG— 5/19/90  Knoxvtlle.  Tennessee.  10  meter  in— 2  meter  out  linear  transponder  Altitude  of  90,000 

feet.  Operating  much  like  an  OSCAR  satellite,  stations  as  far  away  as  Ohio  were  able  to  work  through  the 

transponder,  Lost  In  very  rugged  and  mountainous  terrain  near  the  Appalachian  Trail.  77  miles  east  of 

launch  site 
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Figure  6.  Helium  filling  apparatus, 


Figure  7.  Predicted  vs.  actual  flight  path. 

a  spring  clamp  or  a  hose  clamp.  The  filler 
nozzle  goes  through  a  reducing  adaptor  to  a 
regular  automotive  hose  which  connects  to 
your  helium  tank  regulator.  If  you  have  a 
party  balloon  regulator,  remove  its  small  rub- 
ber nozzle  and  replace  it  with  your  filling 
hose.  ALWAYS  USE  A  REGULATOR  un- 
less you  want  a  jet-assisted  balloon  launch" 

An  eyebolt  can  be  mounted  in  the  part  of 
the  filler  nozzle  away  from  the  balloon  (be 
sure  to  cpoxy  around  the  eyebolt  to  prevent 
leaks).  This  allows  you  to  hook  in  a  digital 
fishing  scale  or  known  weight.  Taking  into 
consideration  the  weight  of  your  filling  ap- 
paratus, you  can  easily  measure  the  balloon 
lift  until  you  reach  the  desired  value, 

After  inflation,  tie  the  balloon  nozzle 
closed  just  above  the  filling  tube.  Use  at  least 
three  good  knots,  then  loosen  the  hose  clamp 
and  carefully  slide  the  balloon  off  of  the  fill- 
ing tube.  I  usually  wrap  the  end  of  the  balloon 
nozzle  with  a  little  furnace  tape  just  to  be 
sure.  Run  about  15-20  fed  of  line  down  to  the 
top  of  your  parachute  and  lie  securely.  The 
parachute  should  be  at  least  3  feet  in  diameter 
(4  or  more  feet  is  best)  and  should  have  a 
plastic  ring  below  the  chute  to  keep  the 
shroud  lines  from  tangling.  Attach  another 
line  to  the  bottom  of  the  shroud  lines  and  run 
about  thirty  or  more  feet  down  to  the  pay  load. 
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H?  Regular  SALE 

IC-765  Xcvr/ps/kever/auto  tuner. „.„  3149  00  2&99 


IC-7SI  Xcvr/Rcvr/ps/tuner/scope 


6149  5295 


IC-75IA  9  band  xcvr/J-30  MH2  rcvr    1699.00  1469 


PS-35  Internal  power  supply,.,, 

FI-63A  250  Hz  CW  filter  (1st  IF) 

FI-52A  500  Hz  CW  filter  (2nd  IF) 
FL-53A  250  Hz  CW  filter  (2nd  IF).„. 

FL-70  Z3  kHz  wide  SSB  Mter 

RC-10  fotern&l  frequency  controller 


219.00  199" 

59.00 

115.00  109" 
115.00  109" 

59.00 

49.00 


IC-735  HF  xcvr/SW  rcvr/mic  (Sp^^t)  1149.00  969" 

PS-55  External  power  supply 219.00  199" 

AT-150  Automatic  antenna  tuner ....   445.00  3B9" 

FL-32A  500  Hi  CW  filter 69.00 

EX-243  Electronic  keyer  unit. ,.     64  50 

UT30  Tone  encoder 18.50 

IC-725  HF  xcvr/SW  rcvr,..»..  <£/*>$  949.00  799" 
AK-3  Automatic  ant  tuner ..  ($p*m)  489.00  379" 

IC-726  10-band  xcvr/6m/.5'30MHz  rx  1299.00  1129 
Access r  Regular  SALE 

IC-2KL  HF  solid  slate  amp  w/ps 1999,00  1699 

IC-4KL  Hf  1KW  out  s/s  amp  w/ns...v  6995.00  5995 
EX-&27  HF  auto  ant  selector  (Sp*m  315.00  269?- 
PS- 15  20A  external  power  supply ......    175.00  159" 

PS- 30  Systems  p/s  w/cord.  6pm  plug    349.00  319" 


fa  -f  t  r   ■   *   ft  #  i 


SP-3  External  speaker 

SP-7  Small  external  speaker  ,.„.„„.., 

CR-G4  High  stab,  ref  xtal;  751A,  etc .,. 

Stt-6  Desk  microphone .......... 

SM-8  Desk  mic  -  two  cables,  scan 

AMOO  100W  &temd  auto  anltufler... 
AT-500  50QW  9-band  auto  ant  tuner  .„ 
AK-2  8&and  tuner  w/mount & *tiip»» 
AH-2A  Ant  tuner  system,  only ..  ®™V 
GC-5  World  clock (Sfwri) 


65.00 

5L99 

79.00 

4795 

8900 

445.00  389s5 
58900  519s5 
758.00  689?- 
559.00  469" 

91.95    69" 


Accessories  for  IC-765, 781. 725  »  CALL  for  Prices 


?COM 


Large  Stocks 

*  Fast  Service 

*  Fop  Trades 


HF  bases  Regular 

IC-275A  25w  2m  FM/SSB/CW  w/p$_  1299,00 

IC-275H  100*  2m  FM/SSB/CW 139900 

IC-375A  25w  220  FM/SSB...  fCktust;  139900 
IC-475A  25w  440  FM/SSB/CW  w/ps  1399  00 
IC-475H  lOOw  440  FM/SSB/CW  (Spec)  1&9900 
IC-575A  25w6/10mxcvr/ps  (SpuM)  1399.00 
1C-575H  25w  lOOwfi/lOm  kctt,„.„„  1699  00 


SALE 
1129 
1199 
7S9» 

1199 
1269 
1099 
1469 


UHF  1 1  2( 

\C2ZU  25w  2m  FM/TTP  mic  (Sp****) 

IC  228H  45w  2m  FWTTP  scan  ($P«W 

IC  448A  25w  440  FM/TTP  mic 

UT-40  Pocket  beep  function 

IC-900A  Transceiver  controflef ..-.. 


k  ■  » ■  *  #«-*  i. 


Regular  SALE 

509  00  379"- 
53900  419" 
599.00  519" 
4500 

639,00  449" 


*  Ciosmt  Special . . , 

IC-90OA  Transceiver  controller  with  UX-29H 

2m/25W  and  UX-39A  220/25W  band  units. 

Package  Price  •  $8499S 


UX-19A  10m,  lOw  band  unit 299.00  269" 

UX-29A  2m,  25w  band  unit 299.00  269" 

UX-29H  2m,  J5w  band  unit.,, ,  349  00  319" 

UX-39A  220MHZ,  25w  unit  (Spuht)  349.00  279" 

UX^59A  6m.  lOw  band  unit 349.00  319" 

UX429A  1.2GHz  lOw  band  umt 549.00  499" 


IC-901  2m/440MHz  tcvr (SpMH)  1199.00 

IC-12O0A  10w,  1.2GHz  mr.JCkm*t)  699.00 

IC-25O0A  35w,  440/L2GHZ  FM  mobile  999  00 

IC-3210A  25wp  2m/440  FM  ..(Cfmsdj  739.00 

IC-24O0A  2m/440  FM/TTP ...  (Spick!)  899.00 

AN  32  2m/440  Dual  Band  mobile  ant  39.00 

AHB-32  Trunk-rip  mount „  35.00 

larsen  PO-K  Hoof  mount..... 23.00 

Larsen  P04LM  Trunk  Np  mount 24.70 

Larsen  PO-MM  Magnetic  mount 2875 

RP4510  2m  25w  repeater. 1849  00 

RP4Q20  4^0MHz  25w  repeater 2299,00 


929" 

589" 
869" 
499" 
699" 


1649 
1999 


Use  your 

CREDIT 
CAR  D 


IC-02AT  High  Power 
IC-04AT  440  (Chmmi) 

IC-2SA  2m  .,  (Special) 
IC-2SAT  2mfiP(Spu) 

IC  3SAT  220  HT/TTP 
IC-4SAT  440  HT/TTP 

IC-2GAT  2m  HT/TTP 
IC-4GAT  440MH2,  TTP 

Spwt } ,  , 

JC-32AT  2m/440  HT 

IC-24AT  2m/440  HT 


Regular  SALE 
409  00  349" 
449.00  349* 

419,00  299" 
439.00  359" 

44900  399" 
449.00  399" 

429.00  379" 
449.00  389" 

629.00  539" 
629  00  549" 


limited  Offeff  ..FREE  BP-82 external 7.2V @ 
300ma.  battery  pack  with  IC-2SAT  puchase. 


IC-12AT  12GHz  FM  HT/TTP...  (ChmmQ  473.00  349* 
IC-12GAT  lw  1.2GHz  HT/batt/cgr/nP  529.00  4$9" 
Aircraft  band  handf  Regular  SALE 

A-2  5W  PEP  synth.  aircraft  HT 525.00  479" 

A-20  Synth  aircraft  HT  w/VOR 625  00  549" 

For  HT  Accessories  •  CALL  for  Prlc&s 
R&c£  Regular  SAL 

R-71A  100kHz  to  30MH?  receiver..,.,.  $999  00  869" 
RC-11  Infrared  remote  controller.^.     70.99 

FL-32A  500  Hz  CW  filter 69.00 

FL-63A  250  Hz  CW  filter  (Is!  IF) ....     59  00 

FL-44A  SSB  filter  (2nd  IF) 173.00  159" 

EX-257  FM  unit 49.00 

EX-310  Voice  synthesizer 5900 

CR-64  High  stability  oscillator  xtal     79.00 

SP-3  Eiternal  speaker 65  00 

CK-70(EX-299}  12V  DC  option......     12.99 


R-7000  25MH2  2GHZ  receiver 1199.00  1029 

RC-12  Infrared  remote  controller....     7099 

EX-310  Voice  synthesizer 59.00 

TVR7000  ATV  unit.. 139.00129" 

AB-7000  Radiating  antenna  .„. 99  00 


R-9O0O  100KHz-2GHz  all-mode  rcvr  ...5459.00  4699 

Due  to  the  size  of  the  ICOM  product  line,  some 
accessory  items  are  not  listed.  If  you  have  a  question, 
please  call.  Prices  subject  to  change  without  notice. 


Top  Trades  !  •  Well  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Call  for  our  Quote  Today! 


•  Om  33  Yean  m  Amtfm  Radio 
HOURS:  Mon,  thru  Fri,  9-5:30;  Sat  9-3 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-414-358-3337 


1 


Inc. 


5710  W.  Good 


Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

-  AES?  BRANCH  STORES  Associate  Store 


WICXLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  I  800-362-0290 

Outside  i    onn  mi   icnj 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla,  WATS  1 -800-432-9424 

Outside i    oaa  -w   ton 


CLEARWATER,  Fla.  34625  LAS  VEGAS.  Nev*  89106   CHICAGO,  Illinois  60630 


1898  Drew  Street 

PJtone  (813)  461-4267 

No  In-State  WATS 


1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In- State  WATS 

Outside  i    oaa  ru  mi 


ERICKS0N  COMMUNICATIONS 

5456  N,  Milwaukee  Avenue 

Phone  (312)  631-5181 

Outside  i    oaa  mi    coao 


Ke  1-800-321-3594   E'l-800-327-1917    No  Nationwide  WATS   S"  1-800-634-6227   HE  1-800-621-5802 


r 


AN  KB0XC  —  KIRBY  KAflZTS  —  LOUIS  KA&IPN 
RON  N&KMR  —  DENISE  YL  —  MAUNE  XYL 


1C-R7 

IC228A/ 

IC-ZBA/H 

16-2 

IC 

IC-3S  AT 

IC-2S  AT, 

IC^-S  A 

IC-18AFM 

JC-1GAT  New  6w  HT 

K>38A?5wFMXcvr 

>C  U2AI  ?m/70cm  HT 


^cushcraft 


Alinco 

Astron 

Butternut 

ARRL 

Kantronics 

Sony 

Bencher 


Larsen 

Hustler 

Lakeview 

AEA 

MFJ 

Cushcraft 

Vibroplex 


1-800-426-2891 
METRO:     (612)786-4475 

2663  County  Rd.  I 

Mounds  View;  MN  551 1 2 

Super  Minnesota  Watts     1  -800-279-1 503 


Plus  more  . . .  Thanks  for  your  support. 


Balloon  and  Battery  Sources 

AVEX  Portable  Battery 

VIZ  Manufacturing  Co, 

At  m:  Mike  Bat  ley 

335  E,  Price  St. 

P.O.  Box  1026 

Philadelphia  PA  19144 

Bensalem  PA  1 9020 

Phone:(215)844-2626 

Phone:(800)345-1295 

—Parachutes,  radiosondes  and  Totex  balloons 

— SAFT  lithium  battery  packs 

VaisaJa.  Inc. 

Kaysam  Corp.  ot  America 

Attn:  Ken  Goss 

27  Kentucky  Avenue 

100  Commerce  Way 

Paterson  NJ  07503 

Woburn  MA  01 601 

Phone:(201)790-3366 

Phone:(617)933-4500 

— Meteorological  balloons 

— Radiosondes  and  Tolex  balloons 
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A  6-foot  strip  of  aluminum  foil  is  taped  to  the 
I  i  ne  just  below  the  parachute  to  aid  in  track  ing 
by  FA  A  radar.  A  suitable  parachute  is  avail- 
able from  VIZ  Corp, 

Launch! 

Apply  power  to  your  pay  load  (I  almost 
forgoi  this  step  on  two  separate  launches!). 
Just  as  you  remove  the  balloon  from  its  shel- 
ter.  Mother  Nature  will  probably  decide  to 
give  you  a  hard  time.  Its  typical  to  have  a 
dead  calm  condition  for  hours  before  the 
night,  then  be  hit  with  20-knot  wind  gusts  at 
launch.  Just  hang  onto  the  balloon  for  dear 
life  and  try  lo  keep  it  from  hitting  the  ground. 
Have  your  ground  crew  hold  the  pay  load 
DIRECTLY  downwind  and  let  go  of  the  bal- 
loon (Photo  Fh  Release  the  pay  load  when  the 
balloon  is  overhead  and  hope  you  see  it  again! 

HFNet 

Now  the  fun  begins.  During  the  past  flights 
we've  used  either  7.155  or  7.232  MHz  for 
our  launch  information  net.  Even  if  you  don't 
receive  any  signals  from  the  balloon  package , 
its  great  fun  just  to  listen  in  to  one  of  these 
nets.  The  excitement  builds  as  the  words 
The  balloon  is  UP!"  tomes  over  the  loud- 
speaker. It's  quite  a  thrill  to  listen  to  the 
reception  reports  coming  in  from  increasing- 
ly further  distances  as  the  balloon  gains  alti- 
tude. Some  of  our  net  controls  definitely  have 
my  vote  for  NASA  mission  controller! 

Tracking  it  Down 

Keeping  I  rack  of  a  fast  moving  balloon 
package  has  to  be  the  "Ultimate  Foxhunt/1  If 
you  ever  expect  to  sec  your  pay  load  again,  try 
to  organize  a  chase  team  with  DF  gear  (Pho- 
tos G  and  H  h  If  there  is  a  local  foxhunting  or 
T-hunting  group,  you  should  have  no  trouble 
getting  volunteers  for  the  chase  crew.  If  s 
relatively  easy  to  track  the  balloon  when  if  s 
in  the  air.  The  tricky  part  comes  when  h 
finally  lands.  It  could  land  anywhere — in  a 
tree,  a  ravine,  or  draped  across  someone's 
front  yard.  Pick  a  2  meter  coordination  fre- 
quency and  have  the  chase  vehicles  provide 
periodic  antenna  headings  to  help  track  the 
balloon's  position.  This  wilt  narrow  down  the 
search  area  once  the  package  lands. 

A  chase  plane  (or  helicopter)  is  invaluable 
in  pinpointing  the  tlnal  touchdown  point. 
Even  if  no  DF  gear  is  on  board  the  plane,  the 
pay  load's  position  can  be  narrowed  down 
close  enough  to  enable  the  ground  team  to 
stan  hearing  ihe  beacons. 


The  Indianapolis  Foxhumers  are  quite  ex- 
perienced at  bringing  back  payloads  alive. 
They  have  four  successful  recoveries  to  their 

credit.  Hacking  their  way  through  dense 
woods,  mosquito-ridden  cornfields,  and  the 
hills  of  Kentucky,  usually  nets  them  their 
quarry.  Paul  W9DUU  and  Larry  WB9YAJ 
are  such  avid  balloon  hunters  they  they  will 
usually  track  any  balloon  launched  within 
500  miles  of  Indianapolis. 

Another  experienced  group  is  the  Southern 
California  T-hunters.  In  my  first  live  TV 
camera  flight  from  the  Mojavc  desert,  they 
assembled  a  massive  effort  to  keep  track  of 
the  balloon's  path.  Aiding  in  the  hunt  were 
members  of  the  Amateur  Television  Network 
(ATN).  The  ATV  group  supplied  not  only  a 
chase  plane,  but  a  chase  helicopter!  The  T- 
hunters  were  so  accurate  in  their  headings 
that  the  chase  plane  was  able  to  see  their  wing 
in  the  downlinked  video  and  catch  a  glimpse 
of  the  package  whizzing  past  them.  It  only 
took  a  few  minutes  for  Tom  W60RG  to  fly 
his  helicopter  right  to  the  impact  spot  in  the 
Mojavc  Desert. 

It's  always  great  to  get  your  package  back 
after  a  flight  to  the  edge  of  space.  It's  also 
good  for  a  few  weeks  of  incredible  stories  on 
the  local  repeater! 

Predicting  the  Landing  Site 

I've  developed  a  BASIC  tracking  program 

for  the  IBM  or  compatible  PCs  that  will  pre- 
dict where  your  package  will  land  with  a  fair 
degree  of  accuracy  (Figure  7).  For  best  re- 
suits  you  need  to  find  a  way  to  obtain  the  latest 
radiosonde  wind  soundings  from  a  nearby 
site.  This  is  not  an  easy  task;  however,  your 
local  weather  bureau  may  be  able  to  tap  into 
this  information.  Using  data  from  nearby  ra- 
diosonde flights,  fvc  been  able  to  predict  the 
landing  point  of  our  payloads  within  a  couple 
of  miles  in  several  instances.  The  Wapakone- 
ta  flight  prediction  missed  by  only  0.9  of  a 
mile. 

Reasonable  results  can  be  obtained  through 
use  of  the  aviation  winds  aloft  forecast.  This 
data  is  only  good  up  to  53.000  feel  in  selected 
areas,  but  it  should  provide  you  with  informa- 
tion on  the  general  area  where  your  package 
will  land.  If  you  arc  a  pilot,  you  can  obtain 
this  information  via  the  DUATS  direct  dial- 
up  modem  service  or  from  any  Flight  Service 
Station.  Those  of  you  on  CompuServe  can 
access  this  information  as  well;  type  GO 
AWX- 1  to  go  to  the  aviation  weather  section. 
Select  option  4  to  obtain  winds  aloft  for  your 


area,  This  wind  data  is  compressed  by  the 
weather  service  and  needs  to  be  decoded.  The 
llrsi  part  of  the  data  is  wind  direction  (add  a 
zero  to  the  first  two  digits).  This  is  followed 
by  two  digits  representing  wind  speed .  The 
last  two  digits  indicate  outside  temperature. 
Example;  312349  translates  to  a  wind  direc- 
tion of  310  degrees,  wind  speed  of  23  knots 
and  a  temperature  of  —49  degrees  C, 

I  will  provide  this  tracking  program  on  the 
73  Magazine  phone  line  BBS.  or  you  can  send 
me  a  blank  disk  and  return  postage.  The  pro- 
gram name  is  BALLTRAK.  Also  look  for  the 
program  called  BALLIFT,  BALLrFT  calcu- 
lates the  lift  capabilities  of  various  Kaysam 
and  Totex  balloons  along  with  predicted  max- 
imum altitudes. 

Since  many  of  the  balloon  manufacturers 
have  a  minimum  order.  I  can  provide  small 
quantities  of  balloons  and  parachutes.  Also  I 
can  provide  a  videotape  suitable  for  club  pre- 
sentations, which  summarizes  most  of  the 
balloon  flights,  for  $15  +  $3  postage. 


"My  eventual  goal  is 

to  send  a  balloon  around 

the  world!" 


The  Future 

Plans  are  afoot  for  a  crossband  audio  re- 
peater, an  ATV  repeater,  more  live  TV  cam- 
era flights,  and  a  dual-balloon  packet  linking 
experiment.  These  experiments  will  allow 
stations  up  to  800  miles  apart  to  communicate 
via  the  balloon.  Also,  experiments  will  be 
flown  attempting  to  control  the  return  of  the 
payload,  either  through  a  pressure  release 
valve  or  a  radio-controlled  glider. 

Sometime  in  I99K  an  opportunity  may 
present  itself  to  fly  a  payload  with  a  NASA 
research  balloon  from  the  National  Balloon 
Scientific  Facility  in  Palestine.  Texas.  The 
Balloon  Facility  sends  up  giant  500-foot  di- 
ameter balloons  carrying  massive  pay  loads  of 
3000  pounds  or  more  {Photo  J  >.  Many  of  their 
balloons  are  made  by  Winzen  Research  in 
Sulphur  Springs,  Texas.  They  take  nearl> 
160,000  cubic  feel  of  helium  to  inflate.  They 
can  almost  track  the  balloon's  progress  by  the 
many  UFO  reports  that  come  streaming  in 
during  the  flight.  My  tiny  payload  will  be 
hardly  noticeable  compared  to  these  weights. 
These  flights  typically  reach  upwards  of 
140,000  feet  and  may  stay  at  this  altitude  for 
some  time.  I'll  fly  a  color  camera  on  this 
flight  since  their  retrieval  success  rate  is  al- 
most guaranteed! 

Also,  III  be  attempting  a  few  cross-coun- 
try flights  using  a  plastic  zero-pressure  bal- 
loon, A  zero-pressure  balloon  vents  excess 
helium  at  float  altitude  and  does  not  burM 
However,  ballast  needs  to  be  released  at  nighi 
to  stay  aloft.  My  eventual  goal  is  to  send  a 
balloon  around  the  world! 

Next  month  we'll  examine  some  telemetry 
and  payload  electronics  in  detail. 


You  may  contact  BUI  Brown  WBSEUC  at  73 
Magazine,  Forest  Rtrnd,  Hancock,  NH 03449, 


THE  FIRST  PART 
OF  THE  BODY 

THAT  MUSCULAR 

DYSTROPHY 

AFFECTS. 

It's  hard  to  smile  when  you  lose 
the  ability  to  walk.  To  play.  To  draw 
pictures.  To  climb  a  tree. 

But  that's  what  happens  when 
a  child  has  muscular  dystrophy. 

"Muscular  dystrophy"  is  the 
name  for  a  group  of  diseases  that 
weaken  and  destroy  the  muscles. 
The  disorders  are  progressive,  so 
things  get  worse  over  time.  The 
muscle  loss  can't  he  stopped.  And  it 
can't  be  reversed. 

The  Muscular  Dystrophy 
Association  is  striving  to  cure  ma- 
cular dystrophy.  And  on  Christmas 
Eve  of  1987,  MDA  researchers 
announced  a  land  nut  k  advance: 
discovery  of  the  cause  of  the  most 
terrible  form  of  muscular  dystrophy, 
Ouchtnttt, 

Now  a  giant  step  toward  curing 
these  dread  diseases  has  been  taken. 
And  MDA  researchers  are  forging 
ahead,  racing  to  save  the  children 
stricken  todav. 

MDA  receives  no  government 
grants  or  fees  tor  services  —  its  work 
is  funded  entirely  by  private  dona- 
tions. You  can  help  MDA  fight  mus- 
cular dystrophy  and  do/ens  of  other 
muscle  diseases  by  sending  a  tax- 
deductible  contribution  today. 

Don't  watt  until  a  child's  smile 
reminds  vou  of  all  the  children  who 
have  stopped  smiling,  Please  send 
your  donation  today 


Muscular  Dystrophy  Association 
Jem-  Lewis,  National  Chairman 

To  nuikr  a  donation  or  Ivqtust  to  MDA, 

to  tmiivan  nmuutt  rtyort  or  to  obtam 

mow  urftmutttiiiN,  write  to: 

Muscular  Dystrophy  AsBOCktiattt 

8JQ  Seventh  Avmwt  New  York,  NY  1(1019, 

Or  contact  your  total  MDA  office 


Need  Batteries? 

Call  the  Experts 

E.H.  Yost  &  Co. 
Mr.  NICAD 

7344TetivaRd. 
Sauk  City,  Wl  53583 

(608)  643-31 94 
FAX  (608)  643-4439 

NEW 

SUPER  BATTERY  PACKS 

for 
ICOM,  KENWOOD,  YAESU 


Call  today  for  prices!   _< -* 
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Prolong  The  Life  Of  Your  Equjpement! 

Cover  Craft  a  nti- static  covers  protect  your  gear 
from  the  damaging  effects,  of  dual  and  moisture* 


A  sample  of  what  we  stock; 

mm* 

I0DM— AT  150.PS-55 
ICOM— JC-76lr765  781 
(COM— fC  275.  475.  725.  730,  735 
Kenwood- R50G0.  TS  430$,  440S 
Kenwood— AT  250.  PS- 50. 430 
Kenwood- TL-922A 

Kenwood— TS94GS 
Ya«u— FT  74?GX 
T757GX 


Part* 
70035 
7Q032 
70039 

70072 
70093 
70106 
70057 
70204 
70200 

Price    $8.95  each 

l.i  flrtw  add  54H.  1  cover  $2.75   2  cavers  $3.25,  3  covert  $3.5tJ 
M  ix^rdcnls  add  1%  sales  ia*  £nd«e  th*  fid  #itti  your  order  lor 
1 3*  di-seount  CaU  «  wrrle.  Len  KB7HZX 

GAUTHIERS'  COVERS  PLUS 
PO  Box  495 
Prescott,  AZ  66302 
602-776-9711 
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LINK  COMM 


NEW  PRODUCT    RLC-6 

FEATURES: 

•  3  HUB  OR  CHAIN  LINKS 

•  LINK  CW   VOICE  ID  ING    # 

•  S-COM  5K   6K  CONNECTION 

•  CONNECTS  TO  MOST  ALL 

REPEATER  CONTROLLERS 

•  REQUIRES  ONLY  3  LOGIC 

LINES  FOR  CONTROL 

mc    ONLY   S149.95    visa 


LEO  DISPLAY  90 ARD    S19.95 
S-COM  CABLE  S    9.95 


LINK  COMM 
306  SO  20TH 
BOZEMAN  MT  597  15 


^CONTROLLER 
SPECIFIC 


(4061  587-4085 
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Number  1 0  on  your  Feedback  card 


73  Review 


by  Joe  Moell  K0OV 


1250  MHz  ATV 

Downconverter 
and  Antenna 

Tuning  in  ATV  repeaters  the  fun  and  easy  way, 


PC  Electronics 

2522  Paxson  Lane 

Arcadia  CA  9 1 006-8537 

Tel.  (818)  447-4565 

Price  Class:  TV(M2G 

Downconverter,  $109 

20624  Tonna  Antenna,  $70 

Down  East  Microwave 

Box  2310,  RR  1 

Troy  ME  04987 

Tel  (207)  948-3741 

23LNA-WP  Preamplifier,  $100 


Amateur  fast-scan  television  (FSTV)  is 
mushrooming,  Jt  seems  like  every  ham 
with  a  video  camera  wants  to  get  on  and  show 
off  his  cinematography  skills.  The  availability 
of  space  shuttle  video  via  satellite,  and  the 
recent  ATV  balloon  flights  by  WB8ELK,  have 
helped  fuel  the  aerial  television  (ATV)  excite- 
ment. 

Several  years  ago  I  dabbted  in  ATV,  mostly 
simplex  on  the  70cm  band.  That  meant  limited 
range  for  those  of  us  who  don't  have  the  good 
fortune  to  live  on  a  hilltop.  Still,  it  was  fun 
exchanging  pictures  with  WA6IGY  and  the 
other  locals.  Since  then,  ATV  groups  nation- 
wide have  begun  installing  repeaters  on  vari- 
ous hilltops  and  mountains,  giving  everyone 
an  opportunity  to  join  the  fun  of  fonger  range, 
high  quality  ATV. 

Crossband  repeater  systems  make  it  possi- 
ble to  operate  duplex  so  you  can  see  your 
pictures  as  others  see  them.  Inputs  are  com- 
mon ATV  simplex  frequencies  such  as 
426-25,  434.0,  and  439.25  MHz.  Outputs  are 
on  coordinated  frequencies  in  the  902-928 
and  1240-1300  MHz  bands. 

My  interest  was  rekindled  when  some  of  the 
local  transmitter  hunters  began  to  shoot 
videos  of  their  T-hunt  escapades  for  "show 
and  leir  on  ATV  repeaters  in  the  Los  Angeles 
area.  Most  of  these  repeaters  have  outputs  on 
the  23cm  band,  so  a  new  receiving  setup  was 
in  order. 


lu«*'l 

/ 1 
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%  m         WM 
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Photo  A  The  Tonna  23cm  yagi,  ssde-mounted 
with  a  home-brewed  nght  angle  adapter  plate. 

38     73  Amateur  Radio  •  August,  1990 


Photo  R  The  TVC-12G  is  built  into  a  cus- 
tomized Ten-Tec  box, 

I  like  to  build  ham  equipment,  but  I  was  Intimi- 
dated by  the  thought  of  taking  on  a  microwave 
project  with  limited  lest  equipment,  I'd  rather 
spend  the  time  making  T-hunt  gear.  But  good 
news?  PC  Electronics  of  Arcadia.  California, 
had  everything  I  needed.  The  simplest  setup 
is  the  TVC-1 2G  downconverter  and  the  Tonna 
20624  23~element  yagi  antenna,  Two  days  af- 
ter ( phoned,  the  packages  arrived. 

ATV  for  the  90S 

Tom  O'Hara  W6GRG  of  PC  Electronics  has 
been  "Mr,  ATV"  in  Southern  California  for  many 
years.  In  thai  time,  ATV  rigs  have  progressed 
from  crude  conversions  of  bulky  tube-type 
surplus  gear  (how  many  Motorola  T44s  have 
been  put  on  ATV?)  to  little  boxes  full  of  GaAs- 
FETs  and  other  state-of-the-art  goodies.  The 
new  down  converters  make  it  easy  to  get  into 
microwave  ATV  and  get  good  color  reception. 

There  are  several  pitfalls  to  getting  good 
ATV  pictures  on  the  23cm  band,  It's  not  like 
pulling  up  the  rabbit  ears  to  watch  Eye  on 
Podunk  on  Channel  7,  There  are  two  ATV 
repeaters  viewable  on  23  cm  in  the  Los  Ange- 
les area:  Ml,  Wilson  on  1241.25  MHz  and  San- 
tiago Peak  on  1253.25  MHz.  There  are  some 
hills  in  the  way  so  I  can't  see  Mt.  Wilson.  My 
local  repeater  is  on  Santiago  Peak  at  5670 
feet,  but  it  runs  only  25  watts  of  transmitter 
power  into  a  1 0  dB  gai  n  antenna.  Compared  to 
over  300  kilowatts  ERP  for  TV  Channel  7— 
let's  see— that's  30.8  dB  difference.  The  path 
loss  attenuation  increases  with  frequency,  so 
there  is  17  1  dB  more  path  loss  at  125325 
MHz  than  there  is  for  Channel  7, 


You  would  think  that  getting  good  video  un- 
der these  circumstances  would  be  impossi- 
ble. Fortunately,  we  can  make  up  much  of  that 
loss  by  using  a  high  antenna  gain  (16.3  dBd). 
We  also  use  a  low-noise  figure  converter  with 
a  GaAsFET  transistor  in  the  front  end,  If  that's 
sti  II  not  good  enough,  you  can  add  a  GaAsFET 
preamp  right  at  the  antenna  to  eliminate  sys- 
tem noise  figure  degradation  by  the  coax 
downlead. 

The  20624  antenna  ki|H  part  of  the  F9FT  line, 
is  a  product  of  Tonna  in  France.  The  reflector 
and  21  directors  are  #1 2  AWG  stiff  rod,  held  in 
place  1-3/j  inches  away  from  the  %-inch,  inch 
square  boom  by  plastic  spacers.  You  have  to 
drive  each  element  through  its  spacer  and 
carefully  center  it,  then  snap  it  onto  the  boom. 
The  fit  is  positive  and  tight,  ensuring  that  all 
elements  are  at  optimum  spacing  and  won't 
loosen  up. 

Tonna  has  factory-connected  the  driven  el- 
ement to  a  short  length  of  RG-21 3  coaxt  so  alt 
you  have  to  do  is  snap  it  in  and  attach  the  high 
quality  H  fitting  Tonna  supplies.  The  tricky 
connection  of  coax  to  driven  element  has  al- 
ready been  made  and  seated  in  place. 

The  20624  F9FT  Antenna 

Be  careful  when  buying  or  ordering  your 
F9FT  antenna,  Tonna  makes  two  23-element 
yagis  for  23cm.  The  20623  is  intended  for 
weak  signal  work  above  1280  MHz,  while  the 
20624  covers  1240-1280  MHz  for  ATV  and 
OSCAR.  The  PC  Electronics  catalog  sheets 
incorrectly  list  the  20623  antenna  for  ATVT  but 
the  company  is  actually  shipping  the  correct 
20624  model.  [Ed.  Note:  Present  PC.  catalog 
shows  correct  number.]  If  you  order  the  anten- 
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Photo  C  The  Down  East  Microwave  preamp  is 
a  big  help  in  microwave  fringe  areas. 


na  from  another  dealer,  tie  sure  you  specify 
the  20624  for  ATV\ 

The  supporting  mast  must  not  pass  through 
the  plane  of  the  elements 

This  means  that  the  antenna  should  be  atop 
the  mast  for  horizontal  polarization.  ATV  re- 
peater  antennas  are  usually  vertically  polar- 
ized, so  drill  an  extra  pair  of  holes  in  the  sup- 
port bracket  for  side  mounting,  or  use  a 
homemade  right  angle  adapter  plate  and 
short  piece  of  pipe  to  side  mount  it  as  I  did  (see 
Photo  A), 

The  3  dB  beamwidth  of  the  20624  is  less 
than  10  degrees.  This  makes  aiming  a  bit 
tricky.  I  suggest  using  a  rotor  with  precision 
control  instead  of  a  TV  click-click  type.  For* 
ward  gain  is  within  one  dB  of  spec  from  1 205- 
1271  MHz,  but  good  transmitting  SWR  (1+25 
or  better)  is  limited  to  the  1250  to  1270  MHz 
range. 

At  six  feet,  the  boom  length  of  the  20624  is 
long  enough  for  good  gain,  but  short  enough 
for  easy  mounting.  It  could  be  used  portable  or 
even  mobile.  (ATV  T-hunts  anyone?)  If  you 
need  even  more  sensitivity,  the  Tonna  20650 
55-element  antenna  has  3.4  dB  more  gain 
than  the  20624.  But  its  15-% -foot  boom  and 
6.7  degree  beamwidth  make  it  harder  to 
mount  and  peak  up, 

{Ed.  Note:  Dual  20624  s  stacked  one  over  the 
other  would  give  almost  3  dB  improvement  but 
with  the  same  horizontal  beamwidth.  Also  ap- 
propriate loop  yagis  are  available  from  Down 
East  Microwave.) 

The  converter  draws  only  50  miJIiamperes 
at  12  volts  DC  from  a  small  wall  supply.  I  don't 
understand  why  PC  Electronics  chose  a  3/32 
inch  subrniniature  phone  plug  instead  of  a 
standard  5mm  DC  power  connector,  tf  the 
phone  plug  gets  pulled  part  way  out,  it  shorts 
out  the  12  volt  supply  and  could  damage  it 

Operation  of  the  downconverter  couldn't  be 
simpler.  Just  tune  in  the  repeater.  You  don't 
get  detente  channel  tuning  on  this  converter, 
but  you  don't  need  ft.  There  is  full  tuning  range 
in  the  23cm  band  with  the  control  on  the  front 
panel  (see  Photo  B).  The  frequency  control  is 
not  calibrated,  and  frequency  is  not  marked.  I 
found  that  there  is  a  small  amount  of  frequen- 
cy drift  in  the  converter,  but  it  is  easily  handled 
by  the  AFC  in  the  TV  set  or  VCR. 

Base  Station  Use 

The  lack  of  "detente"  tuning,  the  drift,  and 
the  lack  of  dial  calibration  are  not  problems  at 
home.  But  these  attributes  make  this  convert- 
er unsuitable  for  use  at  a  remote  site  or  a 
repealer.  PC  Electronics  makes  a  crystal-con- 
trolled downconverter  (TVCX-12)  that's  more 
suited  to  remote  use. 

The  TVC-1 2G  converter  connects  directly  to 
the  N  fitting  of  the  coax  from  the  mast-mount- 
ed preamp  and  antenna.  The  converter's  out- 
put is  181  MHz  (TV  channel  8)  or  a  nearby 
unused  channel  in  your  area.  The  RG-6  coax 
from  converter  to  TV  set  can  be  quite  long 
without  excessive  loss  at  181  MHz  due  to  the 
20  dB  gain  in  the  converter.  This  means  that 
the  converter  box  does  no!  have  lo  sit  on  top  of 
the  TV  set,  but  can  be  positioned  where  it 
improves  the  system  sensitivity. 

In  my  case,  f  placed  the  converter  box  on  a 


shelf  above  Ihe  workbench,  right  where  the 
coax  cable  from  the  antenna  comes  out  of  the 
attic. 

Smoke  Test  Time 

The  PC  Electronics  receiving  setup  works 
just  fine,  The  antenna  pattern  is  quite  sharp. 
Weather  conditions,  including  the  familiar 
Southern  California  rnversion  layer,  affect  lo- 
cal propagation  of  UHF  signals  That  makes 
picture  quality  go  up  and  down  somewhat 
throughout  the  day. 

You  may  notice  apparent  changes  in  rotator 
heading  with  time,  too. 

No,  the  mountain  hasn't  moved  (not  yet 
anyway,  after  all  this  is  earthquake  country}. 
The  path  has  probably  changed  slightly. 

Initially,  my  picture  was  very  good,  but  not 
perfect,  with  a  bit  of  color  noise.  Gee,  why 
doesn't  it  work  better?  The  answer  came  on 
the  next  smogless  day  (l  had  to  wait  a  week).  I 
had  put  the  antenna/converter  setup  on  the 
most  convenient  of  several  existing  masts  on 
my  roof.  My  neighbor's  tree  stood  between 
that  mast  and  the  mountain.  Another  pitfall!  A 
leafy  tree  is  as  good  as  an  attenuator  at  soak- 
ing up  microwave  signals— that's  why  a  mi- 
crowave oven  cooks  vegetables  so  well, 

For  best  results,  the  antenna  needs  to 
"see"  the  repeater  site.  But  even  in  the  clear, 
multipath  can  cause  poor  picture  quality  by 
partially  canceling  the  signal.  I  had  to  probe 
the  roof  with  the  antenna,  converter,  and  a 
portable  TV  set  to  find  the  best  "hot  spot." 

The  TVC-12G,  which  uses  a  NE253  GaAs- 
FET  preamp,  has  a  noise  figure  of  about  1  5 
dB.  That's  reasonable  for  an  inexpensive 
GaAsFET,  but  it's  not  the  ultimate  state  of  the 
art.  If  your  reception  is  marginal,  or  if  you  must 
have  a  long  coax  run  to  the  antenna,  consider 
a  low  noise  preamp,  mounted  at  the  antenna. 
The  model  23LNA-WP  GaAsFET  preamp 
from  Down  East  Microwave  has  a  noise  figure 
of  about  0+7  dB.  You  might  think  that  less  than 
1  dB  improvement  wouldn't  be  a  big  deal,  but  I 
made  an  A/B  comparison  between  the 
preamp/converter  combination  and  just  the 
converter  mounted  right  at  the  antenna.  This 
test  eliminated  any  effect  of  the  coax  lead-in* 
The  Down  East  preamp  gave  a  noticeable  im- 
provement, 

PC  Electronics  recommends  using  the 
preamp  if  the  antenna  lead-in  is  more  than  fifty 
feet.  (Low-loss  Beiden  9913  coax  is  recom- 
mended.) It's  easy  to  modify  the  converter  to 
apply  DC  power  up  the  coax  to  the  preamp, 
using  W60RG's  directions.  With  the  preamp, 
you  won't  be  able  to  transmit  up  that  coax,  but 
that's  unimportant  when  using  a  crossband 
repeater  system  like  those  in  Southern  Cali- 
fornia, 

The  Tonna  antenna  and  PC  Electronics 
Converter  are  now  doing  a  fine  job  in  my  ATV 
station.  Several  other  ATVers  in  the  area  use 
the  same  setup  with  good  results.  Right  now, 
WA6PYE  is  sending  a  videotape  of  his  last 
All-day  T-hunt  adventure,  so  if  you'll  excuse 
me. . . 


Joe  Moetl  KQOV  is  also  73*s  "Homing  In" 
columnist  ^  You  may  reach  him  at  PO  Box 
2508.  Fuiierton  CA  92633. 


Ampire 


Mastmounted  RF  or  Coax  switched 
GaAsFET  Preamplifiers. 

Helical  filtered  preamps  tor  out  of  band  rejection 

2  meter—  1 9dB  gam  •  75dB  notse  figure  *  handles  1 60 

warts  transmitted  power 

Model  146  eovers  entire  2  meter  band  *  RF  switched 

•  I3-20VDC 

Model  1 460S  covers  a  3dB  few  of  l  4 MHz 

Model  146CP.  1460SCP  and  160CP  powered  with 
12VDC  thru  coax 

Model  160 covers  149-1 74MHz*  no  hedcaf  Mler 

70c rn—  16dB  gain  •  75dB  noise  figure  •  handles  100 
wans  transmitted  power 

Mode*  440  tunable  from  420^5  50MHz  ■  10MHz  band- 
pass *  RF  switched  *  1 3-20VDC 

Model  440CP  powered  *'Th  T2VDC  ttwv  coax 

Models  1 46's  and  1 60    $1 79 
Models  440"s     S189 

Shipping  (or  I  umt—$5  OO 
Each  additional  untr—$3-0Q 

Ampire  Inc. 

10240  Nathan  Lane  *  Maple  Grove,  MN  55369 
(6 12}  425-7709 


CIRCLE  37  ON  READER  SERVICE  CARD 


Advance  Your  Packet  Radio 
with  Multisevsion  power  for 
\our  PK88  or  Multimode 
FK232  and  IBM  Compatible 

^ — — . 

Continuous  "Net  View"  monitor 
screen,  10  session  screens  with 
huge  scroll  back  buffers,  binary 
upload  download,  point  &  shoot  to 
regular  "quick  connects"  and  multi- 
ple tnc  setup  files  (that  you  can  edit), 
one  line  multi-hop  net/mm  connect, 
qso  log.  standard  or  custom  com 
port  setups  25  43  50  tine  modes. 
maildrop  support,  multi-mode  sup- 
port for  232,  user  manual  &  more... 

Our  users  tell  us  'it's  the  best!"  We 
agree!  Take  5  minutes  and  order 
your  copy  of  Packet-PLUS  today: 

Please  send  Check  or  Money  Order 
for  $34,95  (CA  res  add  6.25%)  to 
InterFlex  Systems  Design,  PO  Box 
6418,  Laguna  Niguel,  C A  92677,  We 
accept  telephone  C.O.D.  orders  for 
an  added  S5,  (714)  496-6639 


CIRCLE  77  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  £t 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO! 

LEARN  IN  JUST  12  EASY  LESSONS! 


FEATURES  OF  THUS  UNIQUE  PACKAGE  INCLUDE: 
■Code  speeds  irom  1  to  over  1QO  WPM 
■Standard  or  Fsmswpnh  modes 
■Adjustable  lone  frequency 

■  Over  a  billion  random  conversations 

■  Letters,  numbers,  punctual  ion  and  pro  signs 

■  Random  characters  &  words  for  each  lesson 

■  Display  1«j(I  while  listening  or  all  or  copying 

■  Ail  parameters  remembered  between  sessions 

■  Par  ambers  easily  drangied  when  desired 


For  PC-DOS/MS-DOS  computers    Available  at  deal- 
ens,  thru  QST  or  73  or  send  S19  &5  lor  5  25'  or  $£l  95 
for  3  5"  4  $2  S&H  (CA  residents  add  GMVd  Tax)  to 
QGTEK  PO  Bo*  3405.  Newport  Bauch,  CA  92659 


CIRCLE  392  ON  READER  SERVICE  CARD 
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I 
I 


please  send  infor- 


mation on  your  line  of  amateur 
antennas  to: 


MA  ME 


ADDRESS 


CffY 


STATE 


One  Newtromcs  Place 

Mineral  Walls,  Texas  76067 

(617)  32S-1386 


40 


I 

I 
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For  the  Latest  in  Repeater  Technology 

Go  with  the  Leader- 

SPECTRUM 


Basic  SCR77 


10-40  Watt  Units 

2M.  220,  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 
the  Worldl 


SCR-1000A2Mor220 
REPEATER  W/150  WT.  2M  Amp 
&30A  POWER  SUPPLY, 
(All  Items  available  separately) 

Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S^A.P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


"sew11   i 

For  that  new  Machine— Spectrum 

makes  2  lines  of  Repeaters— the 
world  famous  Deluxe  SCR1000A-VHF 
or  SCR4000-UHF,  and  the  basic  low 
cost  line  of  SCR7 7s. 

The  SCR77  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years.  However,  all  of  the 
"bells  &  whistles"  have  been  eliminat- 
ed—at  a  /ar^e  cost  savings  toyouUhe 
SCR77  is  a  real  "work-horse"  basic 
machine  designed  for  those  who  want 
excellent,  super-reliable  performance 
year  after  year— but  no  frills! 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in'  options, 
then  you  want  our  SCR1000A  or 
SCR4000, 

All  available  with  Autopatch/Reverse 
Patch/Landtine  Control;  Touch  Tone 
Control  of  various  repeater  functions; 
'PI  7  "Emergency  PwrJID;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  FUters;  Power  Amps,  etc. 


Complete  Line  of  VHF/UHF  Revr.  & 
Xmtr*  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire. 


'MJ  SPECTRUM  COMMUNICATIONS  CORP. 

1055  W.  Getrnanttwn  Pk,  810  •  Norrlstown,  PA  19403  •  (215)  631  1710  •  TELEX:  846-211 


FAX:  (215)  631-5017 


CIRCLE  SI  OH  READER  SERVICE  CARD 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

Linear  Power  Amps 

for  SSB,  ATV,  FM.  902— 1 296-2304-3456  MHz 

SI  30 

sais 

S3SS 

S695 

S32Q 
$150 
WrileorCali 
TiR  Swiicfling  available,  ail  1 3.8  VDC 

Low  Noise  Preamps  S  prearnp  krts— 432.  902.  1296, 
1691.  2304.  2401.  3456  MH*.  5  7  and  10  GHz 

S  90 
S» 

1130 
IHO 
$  40 


?304PA 

lOrnWmSWout 

124£M30QMH? 

231BPAW 

o^wmtewo^ 

1240-1300  MHz 

2335  PA 

l0WA3SWout 

t2*O-l300MHr 

S4GPA 

iWin35Wouf 

12*0-1300  MH* 

2370  PA 

5Win70Wout 

1240-1300  MHr 

3318  PA 

iWin2GWori 

9Q292SMH* 

3335  PA 

t-tW  in  4QWout 

SOZ-SZB  MHj 

13D3IPA 

tOmW  m  0  4W  out 

2304  MHz 

901  IPA 

lOmWm  lWoul 

3456  MHz 

33LNA  pniflv  6dGSF  90?WH;  •?=. 

231NA  preamp  SGBNF  T29SMH:  11BV 

1&HA  preamp   7<JBNF  2300-2*WMH?  IIW 

SSgiLMAWP   preamfl  TtfBNF    ifiSlMHZmaaimounlBd  13  W 

4D1"?LNAK      preampkil  400-l7MMHz  SdB 

Preamc * its  lor?304- 1 0  GHz  Write  or  Cat! 
CALL  OR  WRITE  FOR  MORE  INFORMATION 


"NEW"  DUAL  &  TRI  BAND  SUPER 
"LINEAR"  ANTENNAS 


VISA 


DOWN  EAST  MICROWAVE 

Brfl  CHsoo  W3HQT 
Box  23f  Q,  RRT     Troy  ME  04987 


(207)  948-3741 


Short  Multiband  Dipole-V-Slopers 

n      from    AnFrrtrHtfW  rtt       a      B-  v  '■■'■**  Pr-n     :t^--      m 

^  EjL^  # 

Ready  to  Use  f  Full  Lc«al  Power 

Fastest  Install         Jons^  N  ■:!_:■■*.  *v  Traps 

Coax  Feed  Flexible  Low  Noise 

3000  V  Instil  Kick-Proof      Never  Corrode 

ffljg  $49,95  l9S%$5?.95 

*0-Ifl  51  fi.  k-rsg       |  160-10       U&fctoQg 

FuUv  Aiscaitil&l  wdbTcct)  MmuiI ,£ Marami  AJaper 
Aid  55  P«r  &  HiRdliaf     1  0rd e r  n^ Uoe . 

F«r«fciEt\1iKtKoJSi    Vj=B0Q*926-7373 


MODEL 

FREQUENCY 

GAIN 

POWER 

LENGTH 

USE 

CA-2X4Z 

146  MHz 
446  MHz 

8\2dB 
115dB 

200W 

15'4" 

BASE/REPEATER 

GA-2X4FX 

146  MHz 
446  MHz 

45dB 

7_2dB 

200W 

sir 

BASEVflEPEATER 

CA-2X4M 

140-155  MHz 
440-460  MHz 

4.5dB 
7,0dB 

150W 

5* 

MOBILE 

CA-2X4SR 

146  MHz 
446  MHz      , 

3MB 
6.2dB 

150W 

3r4" 

MOBILE 

GX*9G2 

146  MHz 

446  MHz 

1.2  GHz 

aodB 

6.0dB 
8.4dB 

150W 

3'6" 

BASE/REPEATER 

CX-flOl      1 

146  MHz 

446  MHz 

1.2  GHz 

3.0dB 
&8dB 
9.6dB 

100W 

3'3" 

MOBILE 

CA-630TN 

146  MHz 

446  MHz 

1.2  GHz 

2.T5dB 

2.1 5dB 

5.5d8 

150W 
SOW 

1'5" 

MOBILE 

HEW!  ULTRA  COMPACT 
SWR/P0WER  METERS 


CALL  YOUR  DEALER 


CIRCLE  303  ON  READER  SERVICE  CARD 


CM-200 
CM-300 

CM-400 
CM-420 


144-150  MHz 

200250  MHz 
420-460  MHz 
140460  MHz 
850-950  MHz 


CM-900 

CM-1200  1250-1350  MHz 

DEALERS  INQUIRIES  WELCOME 


1275  N.  Grove  St. 
Anaheim,  CA  92806 

(714)  6304541 
FAX  (71 4}  630-7024 


CIRCLE  S 4  ON  READER  SERVICE  CARD 


BATTERI 


tt 


R 


JJ 


US. 


You've  bought  our  replacement  batteries  before... 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER]. 


FOR  ICOM: 

CONVERTIBLE  BATTERY 

8  Ceils— Alkaline 
or  NJCAD  Holder 
Complete  with  (8) 
Alkaline  Batteries 
$26.00 


AUGUST 
SPECIAL 


ICOM 

■  wi'i  ap-7 

CM2,BP2      7.2v      500  MAH      i3a,eSooMAH 
CMS,  BP5    10.8v  ^  500  MAH  sgi.»s 

SUPER  13.2V  ©600MAH 

7S  13.2V  @  1200  MAH  S63.95     BP-a  le*'85 

8S     9.6v®  1200  MAH  S59.95 
(base  charge  only— 1 "  longer) 

ICOM  CHARGERS  AVAILABLE  SOON 


8,4v  @  BOOM  AH 
561.95 

8.4v6  TOOOMAH 
564.95 


ICOM  SA/SAT  SERIES 

replacement  batteries  for 

BP-82  BP-84 

BP-83         BP-85A 

Call  For  Pricing 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 

PB-21— $13.75,  Pe-25— $20,00 

PB-28-320.00 

ICOM  INSERTS 

BP-5— $23.00,  BP-3- $17.45, 

BP-7,  BP-8 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  8V*% 
sales  tax  Ado  S3  50 
J  for  postage  and 
handling. 


Prices  subject  to  change  without  notice 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y,  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 


MADE  IN 
THE  U.S,A 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732 


NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  461-1978 
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Number  1 2  on  your  Feedback  card 


TTYLOOP 


Amateur  Radio  Teletype 


Marc  I.  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  27208 

Super-RATT,  RS  Model  4, 
TNCs 

Happy  summer,  everyone.  If  the 
burgers  are  frying  and  the  soda  is 
chilling,  why  not  sit  back  and  lounge 
a  bit  with  this  month's  ,,RTTY 
Loop"? 

Stewart  Emery  WA7VOT  of  Kent, 
Washington,  dropped  me  a  note 
asking  about  the  availability  of  Su- 
per-RATT, the  venerable  RTTY  pro- 
gram for  the  Apple  II  series  of  com- 
puters. Welt,  Stewart,  I  asked 
around  a  bit,  and  turned  up  zilch  in 
the  way  of  a  new  source  It  appears 
that  the  program  is  no  longer  mar- 
keted; or  if  it  is,  I  can  find  no  evi- 
dence of  same.  With  the  more  potent 
hardware  turning  up  at  every  junc- 
ture, you  might  want  to  take  a  peek 
at  that  sometime.  Until  then,  well 
keep  the  LED  burning  for  you. 

Scott  Lieberman.  M.D.,  a  radiolo- 
gist in  San  Jose,  California,  is  inter- 
ested in  getting  onto  packet  using  a 
Radio  Shack  Model  4— when  he 
isn't  on  20  meter  MRI  (Magnetic 
Resonance  Imaging),  that  is1  Here  is 
another  user  of  an  "orphan  comput- 
er* '  looking  in  vain  for  that  up-to-date 
terminal  program. 

Here,  at  least,  we  can  fare  a  little 
better.  A  few  terminal  programs  for 
the  Model  4  are  available,  with  at 
least  one  in  the  CompuServe  Ham- 
Net  library,  I  believe.  Take  a  look  for 
it,  and  again,  ask  around  at  a  local 
user's  group.  Also  check 
TANDYPRO  and  LSISIG  for  Tandy 
Model  I/IIIM  programs,  tf  you  want  to 
run  packet  with  the  Model  4.  you 
don't  need  a  specialized  packet  pro- 
gram. 

The  TNC  units  you  are  looking  at 
only  require  an  ASCII  terminal  to  run 
Ihem ,  so  about  any  communications 
program,  such  as  one  you  might  use 
to  hook  into  a  mainframe  or  modem, 
will  be  quite  sufficient,  No,  they 
won't  have  all  the  bells  and  whistles, 
and  my  Dodge  doesn't  have  a  car- 
phone,  either,  but  it  still  takes  me 
where  I  want  to  go! 

Put  "em  to  Use 

Speaking  of  old  clunkers,  I  know 
I've  said  this  before,  but  another  let- 
ter, this  one  from  John  C.  White 
WB6BLV  struck  a  responsive  chord. 
WB6BLV\  a  science  teacher  at  Lind- 
say High  School  in  Lindsay,  Calitor- 
nra.  is  the  advisor  of  the  school 's  am- 
ateur radio  club- 
Do  you  have  an  old  RTTY  ma- 
chine, terminal  unit,  transmitter,  re- 


ceiver, or  just  some  GFPO  equip- 
ment lying  around  in  your  base- 
ment? Why  not  call  a  local  school, 
and  see  if  an  amateur  radio  club  is 
around  to  act  as  a  grateful  recipient? 
Those  young1  uns  will  put  your  trash 
to  use,  learn  in  the  process,  and  we 
all  wltt  benefit.  Nuff  said?  Oh,  well.  If 
you  insist.  "GFPO"  was  the  term 
used  so  often  in  the  local  MARS  pro- 
gram during  the  1970s,  descriptive 
of  the  surplus  equipment  on  its  way. 
It  means  "Good  For  Parts  Only"! 

RTTY  Cross  Display 

t  have  received  a  few  requests 
from  recent  RTTYers,  who  wonder 
how  that  famous  RTTY  cross  display 
was  produced.  Well,  all  you  need  is  a 
terminal  unit  you  can  get  inside  and 
an  oscilloscope,  and  you,  too,  can 
tight  up  your  shack  with  the  famous 
green  glow. 

The  essence  of  creating  the  cross 
display  is  to  feed  the  horizontal  input 
of  an  oscilloscope  with  the  output  of 
the  space  detector  of  the  terminal 
unit,  and  the  vertical  input  of  the  os- 
cilloscope with  the  output  of  the 
mark  detector  Now,  older  terminal 
units  made  these  signals  readilly 
available  to  monitor,  and  even  some 
newer  units  carry  on  this  tradition. 
Unfortunately  quite  a  few  demodu- 
lators in  between  allow  absolutely  no 
access  to  these  signals  without 
cracking  the  case. 

In  that  case,  you  are  on  your 
ownr  owing  to  the  huge  number  of 
circuits  out  there.  I  will  point  out, 
though,  that  you  are  looking  for  the 
signals  after  they  have  been  split, 
either  with  active  or  passive  filters, 
and  you  should  couple  them  through 
some  small  capacitors  to  the  oscillo- 
scope's horizontal  and  vertical  in* 
puts.  See  the  figure  for  a  generic  ver- 
sion of  the  kind  of  hookup  I  am 
talking  about. 

To  use  this  display,  tune  (or  equal 
amplitudes  of  the  two  arms  of  the 
cross,  and  your  signal  is  centered 
wilhin  the  passband  of  the  de- 
modulator. By  tuning  a  bit  more  to- 
wards the  mark,  the  vertical  ellipse 
will  be  quite  a  bit  larger  than  the  hori- 
zonial-  Tune  on  the  space,  and 
watch  the  situation  reverse,  Tuning 
shifts  wider  or  narrower  than  the 
optimum  becomes  easier,  as  strad- 
dle tuning  is  aided  by  a  visual  dis- 
play of  how  well  the  signals  are 
being  received.  Remember,  mis  is  a 
window  on  the  signals  after  they 
have  passed  the  mark  and  space 
filters, 

One  thing  to  watch  for.  if  you 
decide  to  build  such  a  display,  is  a 
visual  confirmation  of  the  fading 


Any  Old  Cici I loscope 


Rgure,  RTTY  Tuning  Scope. 


that  makes  diversity  reception  pos- 
sible. Very  often,  you  will  see  the 
mark  or  space  only  fade  away,  from 
a  perfectly  tuned  signal.  This  rather 
narrow  fading  can  knock  out  com* 
munjcation.  without  really  destroy- 
ing the  signal  Thus,  the  ability  to 
copy  on  either  the  mark  or  space, 
lacking  true  twoantenna  diversity 
capability,  remains  one  of  RTTY's 
strengths. 

One-Chip  Projects 

I  asked  about  one-chip  projects 
last  month,  and  early  returns  are 
gratifying.  Many  of  you  have  either 


ideas  or  questions  that  clearly  apply 
to  others  on  these  modes.  I  have 
also  been  happy  to  read  many  of 
your  comments  regarding  several 
of  the  products  and  services  re- 
viewed here  in  recent  months.  We 
have  leads  out  for  several  more 
new  and  interesting  items  in  the 
world  of  RTTY,  digital  commu- 
nication, and  computers,  and  are 
always  interested  in  hearing  your 
opinions  as  well  Drop  me  a  line  at 
the  above  address,  or  via  Compu- 
Serve at  75036,2501  or  Delphi  at 
MARCWA3AJR,  I'm  always  delight- 
ed to  hear  from  you. 


Amateur  Software 

for  the 
Commodore  User 


HRT-1 


ART-1 !  A  complete  interface  system  for  send 
and  recede  on  CW.  RTTY  (Baudot  &  ASCir)  and 
AMTGR,  lor  use  with  the  Commodore  64H2B 
computer  Operating  program  on  disk  Included, 

$199.00 


AIR-1 1  A  complete  interface  system  tor  send 
and  receive  onCW,  RTTY  (Baudot  &  ASCJIJand 
AMTOR.  for  use  with  Commodore  VIC-20 
Operating  program  in  ROM. 

$99.95 


AIR  DISK:  An  AlR-i  type  op- 
erating program  for  use  with 
youf  interlace  hardware.  Both 
VIC-20  and  C04J128  programs 

ononedte*  $39.95 

Al  R-  R  O  M :  C  an  ridge  ve  rsion 
of  AlRDlSK  for  064/126  only. 

$59.95 

MORSE 
COACH 


S WL:  A  receive  ooh/  cartridge  tor  CW,  RTTY 
(Baudot  A  ASCII)  tor  use  wtth  Commodore  64/ 
120,  Operating  program  in  ROM, 

$69.95 


RIRDISK 


MORSE  COACH:  A  complete  leaching 
and  testing  program  for  learning  the  Morse 
code  in  a  cartridge 

ForC64o*Ci28  $49,95 

VEC  SPECIAL  S39.95 


G  and  G     ELECTRONICS 

OF  MARYLAND 


8524  DAKOTA  DRIVE,    GAITHERSBURG,  MD    20877 

(301)  258-7373 
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~f  The  No-Tune 

Windom  Antennas 


HamCall  /  CD-ROM 

500r000  HAMS  plus 
1 ,000'i  of  Public  Oonum 
Amateur  FUKl*o  Progrumi  and  Oita 


1  ftennAvif  $£rtfMH4 

awepmg  (p*f  8fO*fJ  

SwvCOU-eiOQplftpftf.  .. 


ssaoo 

SSGOC 

44  00 


Publishing 

mSoi»-  Minmt.  V*gini«  S2l  17 
703  4*4-577?  -  400  7U-S42I 


^^flr 


TNT  is  Ne-Uint  an  SO  «*,  4ft  m  17,  12  &  10.  TNT.:  is  N*  nine  on 
40,  20  &  JO.  W<*ft  crt*rbioJj  *'  inner.  DX  &  Oua  rise  w  frequency. 


Reidyto  Uk  \.  -w 
lirctaJe*  Cbtuw 
!00fLRGS^f«iiLic 

HindemTtthN'ttc 
Ktf&ppd  USA 
Info: •  Oi  :m  i*;s 

AntennasWesl 

Boy  5006^,  Frovd.  UT*-lf05 


1 


Kink -Proof 
WfeSttM 

Low  Soi»* 


No  Traps  «-  a^Miron 

IehjLAWJIoJOCOY 

RiieJSOOWim 


flSS  BO0-926-7373 
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Improve  Your  World  Image 


THEY'LL  THINK  THEY'RE 
JUST  HAVING  FUN 


PC  HF  FACSIMILE  4.0  S99 


80  Pft^e  Manual 
Tutorial  Cassette 
Interpretation  Guide 


A  complete  facsimile  reception  system 
for  the  IBM  PC  or  Compatible.  Receives 
up  to  1ft  intensity  levels. 
Includes: 

Demodulator 

Software 

Frequency  List 
Features: 

I  Vint  on  Epson,  or  HP  Laser  Jet 
Disk  Save,  Zooming,  Image  processing 

t  oat  tended  [inapt-  Capture  and  much  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  images  directfv  from 
U.S.  and  Soviet  meteorological  satellites. 
Includes  all  of  the  above  feature  plus 
a  complete  orbital  tracking  svtem  and 
resolution  of  up  to  256  gray  levels. 


Software  Systems  Consulting 

150  Avenida  Cabrillo,"C",  San  CJemente,  CA  92672 


CIRCLE  2  50  DN  READtR  SERVICE  CARD 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry's  (Dayton  1987  Ham  of  The  Yeaf) 
"Introduction  To  Amateur  Radio"  package  allows 
children  of  af I  abides  to  achieve  success. 

Ready-to  teach  package  contains;  Teachers 
Manual  with  26  lesson  plans,  Code  Practice 

Oscilfator  for  Morse  Code  practice.  Spacecode 
audio  cassette  which  follows  lesson  plans.    $99.95 

•  Video  Tape  Showing  Classroom  Use  Included 

□  Any  motivated  teacher  can  teach  the  program. 

D  Ham  Radio  program  is  used  as  a  motivational  tool 
to  teach  shells  in  other  subject  areas, 

□  24  hour  Hotline  is  avasfabfe  for  help  and 
questions. 

CHigh  motivational  activities, 
homeworks,  fund  raiser sP  quizzes,  & 
■  •  reproducibles  included, 

NiCCJlQ   ===    P.O.  Box  131646 

k^l  r>nTr\rci  staten  island 

SEt  NY-  10313-0006 

{X]  °  71^983.1416 
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SUPER  PERFORMANCE  BATTERIES 


UPDATED  SUPER  ICOM 

SUPER    ICOM    BP-7S,    132    volts. 

1200 ma  triple  the  capacity  of  the 

leom  BP-7.  5w  output 

SUPER    ICQM    BPBS.    9.6    volts. 

iZOOma,  50%  more  capacity  than 

Ihe  (com  BP-8 

Both  are  rapid  base  charge  only  or 

slide  in  wall  charger.  4  inches  high 

BP-7S  or  BP-8S  S66  00 

SUPEF    KENWOOD        Exact  replacement  FNB-2  Nicad  pack 
SUPER  KENWOOD  PB25S/PB  26S.B  4    for  Yaesu  FT  4MR/2€7R/208R/708H 


volls,  900ma,  double  the  capacity 
of  the  PB-25/P8-26  for  the  2500/ 
2600/3500/3600  Charge  with  either 
the  standard  wall  charger  or  drop 
in  charger  3  inches  rngh  $65.00 


S22.50 

SPEAKER/MICS 

.ram  HM-9  135.00 

Yaesu  MH12A2B  $31.00 


SUPER  YAESU 

SUPER  YAESU  FNB4&K   t2  volts, 
tOOOma.  double  the  capacity  of  The 
Yaesu  FNB-4  5  watt  output  Rapid 
charge  only  571  00 
SUPEH   YAESU    FNB3S,  9,6  volts. 
I200rna.  triple  the  capacity  of  the 
Yaesu    FNB-3.   35   watt    output 
Rapid  or  wall  charge.  S6500 
Both  are  perfect  for  the  03  09  mti 
Til  series  radios  and  are  4  inches 
high. 

Inserts  lor: 

Kenwood  P8-Z5.  25H  2B  £25.00 

icom  BP  3  S1R95 

Icom  6P  5  [500ma|  12435 

Icom  BP  7  [500ma|  S29.50 

Icom  %?%  S29.50 


Full  line  for  Yaesu  411/811/470.  FNB-10/1 1/12/14  available 

Add  $400  shipping  &  handling  foi  Ifrst  pack  CT  tesi  dents  add  B°r.  tax 

Complete  hne  of  NICAD  packs  for  Icom  Kenwood  Yaesu.  Tempo,  Santec,  Azden  Cordless  Telephones. 
AkaJine,  Nicaols  GellOtte  All  NICAD  packs  include  1  year  guarantee  Commercial  Radio  Packs  available 
For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog  Dealer  inquiries  invited 

MADE  BY  HAMS  FOR  HAMS 


IHUPeMPHCX  Inc. 

149  Palmer  Road  •  Southoury.  CT  0648B 
(800)  634-8132  In  CT  (203)  264-3985  FAX:  (203)  262-6943 


Ml  J  ■  ■■  I^M  ■  J*"    I     M  ■  ~l 
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>?:: 


NBO 


'Name  Brands  Only' 

Home  Satellite  Store 


V*  Channel Master' 


tOfl.  C/KU 


unlden  ust-moo 


fBlH 


\\u 


ftdtr  n 

I  till  I  V 


5  rgHivn 


Complete  System  -  $988 

only  $25  /mo* 

Including  Receiver,  10'  Antenna,  40* 
LNB,  Polarotor,  18"  Ball  Actuator, 
100ft.  Cable  &  Connectors  and  Toll- 
Free  Installation  Help. 

*  100%  financing  available  to  all 
credit  approved  customers.  Call  for 
Immediate  credit  approval  over 
the  phone.  We  make  it  easy! 

NBO  is  your  source  for  all 

the  popular  satellite 

systems  and  components, 

as  well  as  programming. 

Call  For 


CATALOG 

1  -800-346-6466 


VISA 


NBO  Distributors.  Inc. 
563 M  Palmer  Way,  Carlsbad,  CA  92008 
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Number  1 3  on  your  Feedback  card 


AMSA  TS 


Andy  MacAifister  WA5ZIB 
14714  Kntghtsway  Drive 
Houston  TX  77083 

The  Microsats— 


a  Half-Year  Later 


How  have  the  Microsats  fared  since 
the  launch  earlier  this  year?  After  six 
months  m  orbit  there  has  been  a  little 
lost  ground  but  a  lot  of  progress. 

During  much  of  the  first  half -year 
of  Microsat  activity.  DOVE  (Dove-OS- 
CAR- 17)  was  silent  on  the  2  meter 
downlink  due  to  software  difficulties 
and  Ihe  CPU  crash  in  March.  Com- 
mand stations  like  N4HY  could  hear 
and  decode  the  2,4  GHz  signals  from 
[he  satellite  using  S-band  receive  sys- 
tems in  conjunction  with  DSP  (digital 
signal  processing)  techniques,  but 
those  looking  for  the  strong  2  meter  FM 
packet  and  synthesized  voice  signals 
on  145.825  MHz  heard  nothing.  During 
the  recovery  (see  the  June,  1990, 
HamsatsT1  column)  engineers  were 
careful  to  ensure  that  no  problems 
would  occur  when  the  2  meter  trans- 
mitter was  enabled, 

By  the  time  you  read  this,  DOVE 
should  have  a  powerful  2  meter  down- 
link with  both  packet  and  programmed 
voice  messages.  Every  point  on  Earth 
is  within  range  of  the  signals  from 
DOVE  at  some  Ume  during  each  day. 
With  nothing  more  than  a  simple  VHF- 
FM  receiver,  anyone  can  listen  to  the 
digitally-encoded  voice  messages 
Add  a  TNC  (term ma*  node  controller) 
and  a  terminal  and  the  packet  teleme- 
try and  messages  can  be  received  as 
well. 

Many  people  have  asked  why  the 
BBS  systems  for  the  Microsats  took  so 
long  to  activate.  The  Microsats  were  de* 
Signed  and  built  by  AM  SAT  volunteers 
The  scientists  and  engineers  responst- 


Amateur  Radio  Via  Satellite 


ble  for  creating  the  Microsats  also  have 
job  and  family  commitments.  In  addi- 
tion to  the  BBS  programming,  volun- 
teers also  handled  the  DOVE  recovery, 
hardware  experiments,  the  UoSAT-14 
high-speed  digital  communication  ac- 
tivity and  worked  with  the  WEBERSAT 
(Weber-OSCAR  13)  camera. 


The  Binary  Format 

Experimental  work  with  binary-for- 
mat telemetry  downlinking  has  begun 
via  LG-19  (LUSAT-OSCAR  19)  and 
AO-1 6  (AM SAT-OSCAR  16). 

The  early  downlink  format  was  stan- 
dard ASCII ,  but  a  binary  form  is  expect- 
ed to  dominate  for  both  message  up- 
link, telemetry  and  message  downlink 
operation,  tt  is  more  efficient,  but  re- 
quires that  user  TNCs  (terminal  node 
controllers)  be  commanded  for  KISS 
ON  (Keep  It  Simple — Standard  firm- 
ware bypass)  and  a  separate  program 
running  in  the  user's  computer  to 
provide  packet  control. 

To  enable  KISS,  the  command 
"KISS  ON"  is  sent  to  the  TNO  The 
TNC  will  reply  that  ^KISS"  was 
biOFrV'  Nothing  will  happen  until  the 
TNC  is  turned  off  and  then  on  again  or 
the  "RESTART"  command  is  used.  At 
that  time,  the  lights  on  the  front  of  the 
TNC  will  fiash  a  few  times  and  the  unit 
wilt  be  ready  for  external  packet  control 
with  "KISS  ON."  Appropnate  Microsat 
TNC  software  wilt  soon  be  available 
without  charge  through  BBS  systems. 
Disks  will  also  be  available  through 
AM  SAT  for  a  small  fee  to  cover  costs 

Originally  KISS  was  provided  to  sup- 
port the  use  of  TCP/IP  (Transport  Con- 
trol Protocol/Internet  Protocol)  soft- 
ware running  In  a  host  computer 
connected  to  the  TNC.  Almost  all  TNCs 
built  since  1983  support  KISS.  It's  only 
an  inconvenience  for  those  with  com- 


Photo  B.  Jack  Crablree  AA0P  making  final  adjustments  to  a  Microsat  prior  to 
vacuum  chamber  testing.  (Photo  by  WDBHHU.) 


DOVE  unless  BRAMSAT  wishes  to  try 
it.  A  complete  list  of  frequencies  and 
modes  for  the  Microsats  appeared  in 
this  column  in  the  May  1990  issue. 


The  Bottom  Line 

On  the  plus  side,  the  amateur  com- 
munity has  four  operational  Microsats. 
Upgrades  to  onboard  operating  sys* 


Photo  C.  The  microsats  with  solar  pan- 
el  covers  in   place.   (Photo  by  WD/ 
OHHU) 

puters  to  use  software  external  to  the 
TNCs  internal  programming,  but  is  im- 
possible for  those  with  stand-atone  ter- 
minals or  computers  not  supported  by 
available  programs.  The  binary  code 
will  show  nothing  comprehensible  on 
the  screen. 

Stations  that  have  been  receiving 
and  decoding  pictures  from  WEBER* 
SAT  have  been  using  Ihe  KfSS  mode  in 
conjunction  with  N4HY's  program 
TLMDC  Version  3  to  capture  the  binary 
picture  files. 

Data  can  be  collected  and  saved  to 
disk  during  a  pass.  Another  program, 
Weberware  1.0,  developed  at  Weber 
State  University,  decodes  the  files  and 
presents  the  results  on  PC-compatible 
computers  with  at  least  EGA  video  ca* 
pabilities.  The  latest  version  of  the  de- 
coding software  was  on  display  at  Ihe 
Dayton  Hamvention  in  April  and  can  be 
purchased  from  AMSAT. 

The  binary  format  will  not  be  used  on 


Photo  D,  The  French  SPOT-2  satellite 
dominates  the  scene  while  the  mi- 
crosats and  UoSATS  are  attached  be- 
low. (Photo  by  WDOHHU.) 


Photo  A.  Jan  Kmg  W3GEY  and  th&  Microsats  dunng  vacuum  chamber  testing, 
(Photo  by  WD0HHU) 
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Photo  E.  WA5ZIB  explaining  the  amateur  satellite  program  to  (he  Brazos  Valley 
Amateur  Radio  Club  near  Houston  (Photo  by  N5MPN.) 


terns  may  be  long  in  coming,  but  the 
results  are  worth  the  wait.  All  four  are 
healthy  Very  few  organizations  in  the 
world  today,  especially  volunteer 
groups,  could  hope  to  get  four  satel- 
hres  off  the  drawing  board  and  into 
space  m  such  a  short  time 

When  final  commissionmg  occurs, 
control  of  each  satellite  reverts  to  the 
groups  sponsoring  the  individual  satel- 
lites. DOVE  is  owned  by  AMS AT  Brazil, 
or  just  BRAMSAT.  LUSAT  or  LO-19  is 
the  property  of  AMSAT  Argentina  and 
WE6ERSAT  belongs  to  Weber  State 
University  in  Ogden,  Utah.  PACSATor 
AO-16  is  the  only  hamsat  of  the  group 
that  will  be  directly  controlled  by  ihe 
operations  ami  of  AMSAT  North  Amer- 
ica. Although  cooperation  between 
groups  is  expected,  the  final  say  on 
schedules,  software  uploads  and  sys- 
tem activities  is  the  responsibility  of 
each  organization. 

AMSAT  JACs** 

Nearly  every  ham  club  wants  speak- 
ers io  provide  informative  talks  at  their 


meetings  Anyone  who  has  been 
in  charge  of  organizing  club  pro- 
grams knows  how  hard  it  is  to  Imd 
speakers  AMSAT  has  a  group  of 
volunteers  called  Area  Coordinators. 
One  of  their  jobs  is  to  give  talks 
about  (he  amateur  satellite  program. 
With  ten  operational  hamsats  in  orbit, 
and  more  on  the  way,  there  are  enough 
fascinating  topics  to  provide  hours  of 
information.  There  are  AGs  in  all  50 
states.  To  find  one  near  you,  give  AM- 
SAT  a  call  at  (301)  589-6062,  or  write 
to;  The  Radio  Amateur  Satellite  Corpo- 
ration. 850  Sligo  Ave,  Suite  600.  Silver 
Spring.  MD  20910,  Don  I  forget  lo  in- 
clude a  self*addressed-stamped  envel- 
ope. 

The  Area  Coordinators  also  help 
those  with  questions  on  a  one-to-one 
basis,  promote  AMSAT  at  ham  conven- 
tions, run  local  hamsat-oriented  nets, 
give  demonstrations  at  schools  and 
provide  assistance  wherever  needed 
to  "get  Ihe  word  out"  to  the  amateur 
community  and  tne  public  concerning 
the  amateur  satellite  program, 


AMATEUR  TELEVISION 


Contact  Advertisers  Easily 

Use  your 
Reader  Service  Card 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVROTs  tuned  to 
Satoom  F2-R  transponder  13.  If  it  is  being  done  in  your 
area  on  70  CM,  all  you  need  is  one  of  our  TVC4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  eh  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  *  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX70-1 A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera.  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90-91  ARRL  Repeater  Directory,  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog, 

(81 8}  447-4565  m-f  8am-5 :30pm  pst.  Visa,  MC,  COD 

P.C.  ELECTRONICS  tmkwsorg) 

2522  S.  Paxson  Ln  Arcadia  CA  91007        Mar*a™  (WB6YSS) 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  j  ust  by  tal  ki  rig .  Speak  any  ph  rases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory,  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


'"WKKFfREPtMra 


Phone;  *(508)  372-3442 
FAX:  *<508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  fnc, 

23  Elm  Park,  Grovel  and.  MA  01834 


2  meters  220  440 


45    73  Amateur  Radio   •  August,  1990 


CIRCLE  295  ON  READER  SERVICE  CARD 


Number  14  on  your  Feedback  card 


Yaesu  Service  Survey 


Refreshingly  flexible. 


by  Gordon  West  WB6NOA 


After  visiting  a  ^er\  ice  facility ,  I  can  usu- 
ally sum  up  my  feelings  about  it  in  just  a 
lew  words,  Kenwood  is  *  "professional  and 
firm";  ICOM  is  "cordially  professional  and 
reliable";  and  Ten-Tec  is  "professional  bin 
relaxed/  I  would  call  Yaestu  .subject  of  this 
month's  service  survey,  "professional  and 
verv  flexible/  Believe  me,  this  is  not  a  con- 
tradietory  statement! 

While  I  waited  for  Customer  Service  Man- 
ager "Johnn> '  *  Johnson  N6TVL  to  show  mc 
the  service  facility.  I  knew  what  I  was  in  for. 
Overhearing  Parts  Department  Manager 
John  Lynn  as  he  worked  with  a  ham  on  the 
phone,  I  couldn't  help  but  notice  his  interest 
in  helping  the  customer;  "  .  .  mid  after  you 
take  your  handheld  out  of  this  set-up  mode, 
you  will  be  able  to  tunc  in  5  kHz  incre- 
ments. .  .and  by  the  way,  if  you  have  just  a 
minute,  let  me  tell  you  another  trick  that  will 
make  programming  your  new  Yaesu  727 
handheld  a  Utile  easier,  .  , 

Now  that's  refreshing— extra  effort  given 
in  a  casual,  friendly  way  by  Yaesu "5 technical 
phone  personnel  to  make  life  easier  for  the 
customer  working  with  a  new  and  complicat- 
ed dual-band  handheld!  Such  one-on-one  as- 
sistance speeds  up  the  time  it  takes  to  learn  all 
the  transceiver's  multiple  functions, 

The  Yaesu  Service  Center  is  located  in  a 
new.  modern  industrial  area  in  Cerritos, 
California.  (This  is  scarcely  a  mile  from 
w  here  that  Mexican  airline  came  down  after  a 
Hrey  tangle  with  a  private  airplane).  The 
Yaesu  service  team  consists  of  1 5  bench  tech- 
nicians, plus  many  staff  personnel  that  track 
all  sets  in  for  repair,  Vice-President  Chip 
Margelli  K7JA  says  that  most  service  person- 
nel arc  U.S.  citizens.  All  were  busily  work- 
ing on  equipment  that  was  unbelievably  small 
and  complicated, 

Johnson:  "While  most  of  our  personnel  arc 


cross-trained  to  re  pair  different  rigs,  we  have 
some  technicians  that  specialize  in  certain  HF 
sets  and  VHF  handhetds."  However,  he 

adds,  "We  cross-train  as  many  of  our  person- 
nel as  possible— that  way  we  are  always 
ready  when  an  abundance  of  VHF  or  HF 
repairs  come  in." 

Every  incoming  piece  of  equipment  is 
logged  in  on  the  computer.  Included  acces- 
sories arc  also  noted.  But  "Don't  send  us 
your  accessories  unless  they  may  have  led  to 
the  repair  problem,"  Johnson  says.  In  other 
words,  if  you* re  sending  back  a  handheld, 
remove  the  battery  and  rubber  duck  ie  antenna 
to  cut  down  on  weight  and  to  minimize  the 
number  of  items  the  technician  must  keep 
track  of. 

Give  the  Kails-All  of  Them 

It  was  interesting  to  note  that  the  cus- 
tomer's original  letter  describing  the  com* 
plaint  is  an  integral  pan  of  the  repair  package. 
This  hasn't  happened  at  most  of  the  other 
repair  facilities:  usually,  someone  tran- 
scribes the  letter  onto  the  repair  form  and  the 
letter  gets  tossed.  At  Yaesu,  the  letter  is 
packed  right  along  with  the  computerized  re- 
pair order  form  so  the  technician  may  read  for 
himself  the  problem  described  by  the  client 
sending  in  the  equipment. 

"Never  enough— never  enough— never 
too  much/*  says  one  Japanese  service  techni- 
cian, reading  a  brief  letter  from  a  customer 
describing  the  problem.  I  can  see  what  he 
means:  "Radio  doesn't  work  after  5  min- 
utes/* What  does  he  mean?  That  the  radio 
doesn't  work  on  transmit?  On  receive?  That 
the  PL  doesn't  work  after  5  minutes?  Or  is  H 
the  touch  tones  that  don't  work  after  5  min- 
utes? 

Yaesu' s  service  personnel  suggest:  "De- 
scribe the  fault  in  as  much  detail  as  possible. 
Give  us  all  the  facts  behind  this  set  quitting. 
Tell  us  how  it's  mounted.  Tell  us  what  kind  of 
antenna  it's  plugged  into.  Tell  us  more — tell 


us  more 


** 


Photo  .4.   Chip  Margelli  K7JA  (teft)  and 
"Johnny** Johnson  N6TVL  i  right}. 
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Identification,  Please! 

Margelli  and  Johnson  led  mc  over  to  a 
special  bin  marked  with  a  giant  question 
mark.  Some  nice  rigs  in  here— three  or  four 
new  handhelds,  an  FT-726  satellite  base  sta- 
tion, three  10 Is,  and  about  four  older  207s. 
All  were  completely  repaired,  just  waiting  to 
be  returned  to  their  rightful  owners. 

And  waiting.  .  and  waiting.  » .and  waiting. 

Each  of  these  radios  had  been  sent  in  w iihin 


the  last  six  months  with  absolutely  no  return 

■ 

address,  no  letter  inside,  and  no  personal 
identification  number  found  on  the  inside  or 
outside  ofthe  equipment. 

"It*s  hard  to  believe  that  someone  would 
send  us  their  $2,000  radio  with  absolutely  no 
documentation,  but  it  happens  regularly/ 
says  Margelli,  Are  you  missing  a  Yaesu  re- 
paired radio?  If  so,  better  figure  out  a  way 
you're  going  to  convince  the  Yaesu  gang  that 
one  of  these  unclaimed  radios  is  really  yours! 
How  does  Yaesu  personnel  identify  the  right- 
ful owner?  "We  have  our  ways/  Margelli 
says  with  a  smile. 

Details  of  Yaesu  Service 

Every  afternoon  is  phone  time  for  some  of 
the  customer  service  technical  personnel. 
They  call  customers  to  field  questions  or  let 
them  know  that  their  unit  has  been  fixed.  Like 
most  companies,  Yaesu  sends  a  postcard  or 
calls  the  customer  on  the  phone  when  their 
repaired  equipment  is  coming  COD,  requir- 
ing cash  or  a  cashier's  check. 

What  are  the  average  repair  costs? 
•High  frequency  sets:  Si 25 
•VHF  transceivers:  $75-5125 
•VHF/UHF  base  stations:  $75-$  125 
•Hourly   rate:  Approx.  $50  with  "oh  my 
God'    factor  (difficult  repairs  that  take  sub- 
stantially longer  to  fix  than  the  actual  repair 
charge  indicates;  the  amount  is  adjusted  de- 
pending on  how  many  "oh  my  God"  factors 
apply). 

And  what  about  the  warranty? 
•Warranty /parts  &  labor:  90  days 
•New  FT- 1000  warranty:  i  year 

All  warranty  claims  for  Yaesu  equipment 
must  be  substantiated  with  a  proof  of  pur- 
chase receipt. 


Photo  B.  John  Lynn  providing  customer  ser- 
vice technical  help. 


Photo  Cm  Work  begins  on  a  base  station 
zapped  by  lightning.  Many  lightning-struck 
rigs  are  unrepairable. 

Yaesu*  s  repair  warranty  is  valid  only  for 
the  original  purchaser.  If  you  are  buying  a 
relatively  new  set  still  in  its  warranty  period, 
chances  arc  the  warranty  will  not  be  trans- 
ferred to  you. 

■Biggest  headache:  Poorly  packaged  equip- 
ment that  suffers  additional  damage  in  ship* 
mem.  (Not  the  first  time  we've  heard  this 
one!  Before  you  tape  up  the  box,  be  sure  your 
equipment  is  cushioned  against  impact. 
Don't  use  crushed  newspaper;  it  isn't  springy 
enough.) 

•Common  abuses  and  accidents:  Dropped 
sets,  lightning  strikes,  water  &  beverage 
damage  (you  say  you  keep  your  coffee  warm 
on  top  of  your  FT-7??),  and  cigarette  smoke. 
That's  right,  the  tarry  substance  in  cigarette 
smoke  builds  up  on  the  plates  of  tuning  capac- 
itors in  the  big  HF  transceivers.  This  causes 
the  plates  to  accumulate  dust,  which  in  turn 
accumulates  moisture.  Eventually  the  caps 
arc,  and  once  you've  toasted  some  plates  in 
this  section  of  the  final,  the  entire  variable 
cap  will  need  to  be  replaced. 

4 It's  always  a  good  idea  to  blow  out  the 
dust  that  has  accumulated  inside  your  set/ 
says  MargellL  "And  if  you  are  a  heavy  smok- 
er, you  might  even  take  a  look  for  yourself  to 
see  how  much  substance  has  built  up  on  the 
plates  of  the  caps— but."  he  cautions,  "do 
this  carefully,  with  the  unit  unplugged,  and 
all  capacitors  safely  discharged/ ' 

I  asked  Yaesu  about  the  lithium  batteries  in 
their  equipment.  Will  they  ever  go  bad,  re- 
quiring you  to  send  the  set  back  to  the  factoty 
for  reprogramming?  The  answer  was  a  pleas- 
ant NO.  The  lithium  batteries  do  not  manage 
the  CPU *s  operating  system, 

Oui-of-band  modifications  are  overlooked 
unless  the  modification  affects  the  operation 
of  the  radio.  ''And  we  have  plenty  of  out-of- 
bands  attempted  with  a  300  watt  soldering 
iron.  This  is  an  expensive  repair/'  says  one 
bench  technician.  If  you  plan  to  play  games 
with  your  Yaesu  for  out-of-band  reception, 
better  leave  it  to  a  pro. 

We  1 1 'Stocked  for  Action 

Yaesu  maintains  a  huge  selection  of  parrs. 
New,  old,  and  antiques.  Some  dog-bone 
boards  may  be  scavenged  for  parts,  or  trou- 
ble-free boards  might  even  be  used  for  re- 
placements on  older  units  to  solve  an  inter- 
mittent board  problem. 

As  for  service  manuals,  Yaesu  carries 


every  technical  manual  back  to  the  birth  of 
the  radio.  Some  may  be  copies  of  the  original, 
but  nevertheless  they  are  available  for  the 
buying.  Tarts  and  manuals  normally  turn 
around  in  about  24  hours  when  ordered/ 
Margelli  says.  Items  like  lone  boards,  crystal 
filters,  and  flexible  antennas  are  considered 
dealer  sales,  not  parts  orders,  See  your  local 

dealer  for  these  normally  available  acces- 

■ 

sories. 

However,  tubes  are  getting  to  be  a  problem 
at  Yaesu,  as  they  are  at  all  other  companies. 
That  is,  good  lubes.  For  instance,  finding 
good  6JS6s  for  the  101  series  is  tough.  If  you 
have  some  hanging  around  your  shack,  better 
hold  onto  them.  Good  tubes  are  getting  more 
scarce  every  year. 

More  on  Damage  by  Lightning 

As  noted  above,  lightning  is  a  common 
source  of  damage-  The  phone  customer  ser- 
vice personnel  frequently  repeat  this  advice 
to  amateur  operators,  especially  those  in  the 
Midwest  and  South:  UNPLUG  YOUR 
EQUIPMENT,  AND  DISCONNECT  THE 
ANTENNAS  WHEN  NOT  IN  USE! 

Numerous  radios  come  in  that  are  com- 
pletely in  meltdown  from  a  direct  lightning 
strike.  Most  of  these  seis  cannol  be  repaired. 
If  you  suspect  a  lightning  storm  is  brewing, 
get  your  equipment  completely  off  the  AC, 
ground  lines,  and  amenna  lines.  During  an 
ocean  race  to  Hawaii,  my  sailboat  was  hit  by 
lightning,  but  my  set  faired  well  because  I  had 
unplugged  it  and  rolled  it  up  in  a  sleeping  bag, 
Thai's  one  way  lo  beat  the  lightning  god 

Yaesu  gets  some  interesting  repairs.  Of 
course,  the  lightning  repairs  look  like  one 
molten  mass  with  a  resemblance  of  a  dial  as  a 
blob  in  the  front,  While  the  former  cannot  be 
fixed.  Yaesu  accomplished  an  outstanding 
success  on  another  unusual  repair  job — an 
FT-901  that  was  shot  by  a  Panamanian  bullet- 
The  bullet  went  completely  through  three 
boards  and  exited  through  the  top  of  the  unit. 
There  was  no  word  on  the  condition  of  the 
operator! 

Regional  Service  with  GEES 

Yaesu  has  recently  contracted  with  General 
Electric  Electronics  Services  to  handle  re- 
gional repairs.  GEES  is  over  20  years  old. 
The  G,E.  service  lab  normally  calibrates 

electronic  test  equipment  and  repairs  RF 
equipment.  GEES  has  22  facilities  across  the 
country.  The  Chicago  operation  is  the  pilot 
shop  for  this  new  service  venture,  with  the 
Cincinnati  operation  acting  as  the  back-up 
facility  for  Yaesu  service.  The  GEES  Comp- 
ton  facility  in  California  will  be  the  next  shop 
to  come  on  line,  followed  bv  one  in  Seattle. 


Photo  D.  //  *s  high  tech  in  this  environmental- 
ly-controlled  calibration  and  alignment  lab  at 
the  GEES  repair  facility  in  Illinois. 

Gary  Frisch  WJ9G  says,  %*Our  only 
product  is  service*  not  new  equipment.  Every 
employee  is  involved  in  a  single  function, 
providing  quality  repair  service.  We  also  of- 
fer fixed  pricing.'  Their  fixed  "cost  to  re- 
pair" includes  labor  and  all  parts,  excluding 
major  parts  or  equipment  thai  has  been  seri- 
ously damaged  h\  the  operator.  The  GEES 
offers  one- week  turnaround  time,  and  the 
fixed  rate  for  most  HF  rigs  is  S 140.  Mobiles 
are  $110  and  handhelds  are  $80*  However, 
call  the  GEES  at  (708)  595-4343  to  double 
check  the  current  price  before  you  send  your 
equipment  in. 

The  Genera]  Electric  group  also  repairs 
Kenwood  equipment.  As  we  pointed  out  in 
past  service  surveys,  regional  service  cen- 
ters, or  in  this  case  a  GEES,  might  be  the 
perfect  solution  for  a  fast  repair,  a  guaranteed 
repair  rate,  or  a  difficult  (unusual  or  com- 
plex) repair.  Give  the  GEES  a  call  if  you  live 
in  ihc  Central  or  East  U.S. 

Mailbox  Comments 

What  do  hams  say  about  Yaesu  service? 

Fred  Crouch  WD9FBY  was  plagued  with 
an  FT -757  intermittent  keyer.  The  repair 
charges  were  $1 20,  which  he  felt  was  reason* 
able,  and  the  service  was  prompt  and  thor- 
ough, "Service  was  faster  than  estimated.  \ 
was  treated  with  courtesy  and  all  the  options 
available  were  explained.'* 

Dean  W5UNK  comments  that  his  757  was 
repaired  and  "RF  aligned/*  but  when  he 
checked  it  about  a  month  later,  it  was  500 
hertz  off  calibration,  and  the  squelch  only 
worked  on  FM,  He  also  claims  that  the  ser- 
vice manual  is  not  up  to  date  on  this  set. 

Bill  KA20VR  owns  two  Yaesu  HTs,  and 
he  feels  that  they  are  excellent  equipment.  He 
says  he  hears  negative  comments  about  Yae- 
su, ICGIVL  and  Kenwood  service,  and  that 
ihc  best  service  hams  talk  about  is  from  Ten- 
Tec.  He  said  he  was  willing  to  pay  for  expe- 


Contacting  Yaesu 

Vice-President/Customer  Service:  Chip  Margelli  K7JA,  of  DX  fame 

Customer  Service  Manager:  "Johnny'"  Johnson  N6TVL 

Hot  Line:  (213)  404^*864 

Parts  Hot  Line;  (213)  404-^847 

•Incoming  repairs  should  be  sent  directly  to  Yaesu,  U.S.A.,  17210  Edwards  Road,  Cerritos, 

CA  90701 .  Package  it  well! 

•General  Electric  Electronic  Services:  (708)  595-4343 

Contact  GEES  for  regional  service  news,  as  new  facilities  are  due  to  open, 
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COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH.   (716)664-6345 

(800)  752-8813  for  orders  only 


1081000  MHZ  RADIO  DIRECTION  FINDING 

•  Interference  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  ELT  Search  &  Rescue 

New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Ooppfer 
shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks. 
Models  available  with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  - 108  MHz 
to  1  GHz.  Call  or  write  for  details. 

nOPPl  FR  WCTFMC    IMP      TO  Bo*  31819  <602>  4889755 

uurrLcn  airaicpia,  iiml.    p|,oenlXi  az  85046    FAX  (602)  488-1295 
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The  Wideband 

SUPERCONE 
ANTENNA 

TX/RX,  10  meter.  VHF, 
UHF  and  Microwave  bands 


SUPER  CONE 

$89.95 

•  ARRL  Tested  and  Approved 

•  See  73  Review— April  '89 

■  See  Monitoring  Times 
Review— August  "89 


PROCOMM 

1948  Coventry  Court 

Thousand  Oaks,  CA91362 

(805)  497-2397 


The 

SUPERCONE 
PLUS 

TORX.  HF,  VHF,  UHF 
and  Microwave  bands 


dited  repair,  but  Yaesu  did  not  have  that  type 
of  service*  To  our  knowledge,  no  company  of 
fers  expedited  repair,  but  Bill  ends  his  letter  b> 
writing  that  the  service  was  "disgraceful. ' 

Ken  Freeland  WIANF  sent  his  FT-980  in 
for  a  power  supply  24  volt  regulator  fix.  The 
repair  cost  about  SICK),  which  he  felt  was  *u 
little  high,"  hut  he  gives  the  phone  personnel 
stars  for  being  helpful. 

Margaret  Foster  WA6BWH  says,  "My 
Yaesu  FT-23R  has  given  me  years  of  trouble- 
free  service.  It's  been  bumped  around  and 
dropped,  but  still  continued  to  perform.  Then 
one  day  it  quit.  Off  to  Yaesu.  UPS.  In  less 
than  a  week,  it  was  repaired  and  the  price  was 
right.  I  am  happy  with  Yaesu  service." 

**lt*$  a  'happy'  company, 

and  the  spirit  of  the 

Yaesu  personnel 

is  indeed  on  the 

customer's  ~'*J~  " 


And  James  KC40DF:  'My  FT-757  came 
back  repaired  in  a  month*  faster  than  i  had 

been  told,  and  if  UPS  had  been  faster, 
turnaround  time  would  have  been  less.  ..I 
repaired  my  FT-2100B  linear  amp  myself, 
and  the  person  in  the  parts  department  knew 
the  parts  I  needed,  in  one  case,  he  had  to  pick 
the  parts  by  hand,  as  they  had  been  packed 
with  the  wrong  pan  number.  The  one  prob- 
lem I  could  not  find  the  cure  for  was  taken 
care  of  by  a  telephone  call  to  a  technician 
named  Ron.  He  knew  the  problem  and  the 
solution." 

Here  to  Please 

Approximately  10  other  letters  echoed  the 
same  fast  and  efficient  service  that  Margaret 
Foster  experienced  with  Yaesu.  All  com- 
mented that  the  equipment  was  repaired  pro* 
fessionalty.  quickly,  and  at  reasonable  cost. 

Visiting  Yaesu  was  a  casual  delight.  It's  a 
"happy"  company,  and  the  spirit  of  the  Yae- 
su personnel  is  indeed  on  the  customer \  side. 
1  noticed  one  rig,  after  repair,  was  getting  a 
complete  scouring,  "Chances  are.  he  will 
probably  think  we  sent  back  someone  else's 
unit,"  a  technician  said,  smiling,  as  he  buffed 
up  the  face  of  an  FT- 101,  previously  brown 
from  years  of  cigar  smoke.  "I  could  probably 
tell  you  the  brand  of  cigar  this  operator  was 
using,  too!  After  this  cleaning,  it  will  look 
like  a  brand  new  set/  He  polished  off  the 
final  knob. 

It's  that  kind  of  personal  care  that  makes 
Yaesu  service  a  casual  affair.  True,  in  the 
past  not  all  hams  have  been  happy  with  Yaesu 
service— but  with  the  new  service  program 
with  GE,  plus  added  service  personnel  and 
new  test  equipment,  Yaesu  is  out  there  to 
please. 

In  the  words  of  KC40DF:  M  have  heard 
that  all  you  buy  is  a  NAME,  and  if  that  is  true, 
HI  buy  that  NAME,  one  I  can  trust . . .  I  have 
found  this  in  the  people  and  products  from 
Yaesu  in  Cerritos. .  A 
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Number  1 5  on  your  Feedback  card 


73  Re  vie  w 


by  Ron  Hranac  N0IVN 


TDS  Amateur 
Television  System 

Designed  to  your  configuration. 


T.D,  Systems 

242C  Superior  Drive,  Suite  B 

PantegoTX76013 

Phone:(817)861-5864 

Price  Class:  See  table. 


Fast  scan  amateur  television  is  a  mode  of 
communication  that  has  been  with  us  for 
a  long  time,  but  the  last  few  years  have  seen 
incredible  growth  in  the  ranks  of  ATVers  and 
new  products  to  support  that  interest  While 
ATV  equipment  suppliers  like  PC  Electronics 
and  Wyman  Research  are  familiar  to  most  of 
us  in  the  fast  scan  ranks,  recent  entries  into 
the  world  of  video  include  AEA  with  their 
FSTV-430a  transceiver,  and  Yaesu's  23cm 
ATV  rnoduie  for  the  FT- 736. 

One  of  the  newest  ATV  manufacturers  to 
join  in  the  fun  is  T.O.  Systems  of  Pantego, 
Texas.  Operated  by  Steve  Franklin  WB5KGLt 
TDS  is  producing  equipment  that  redefines 
the  "'amateur"  in  ATV.  Based  around  a  com- 
pact transceiver  control  unit,  a  ham's  operat- 
ing flexibility  is  enhanced  with  the  use  of  sepa* 
rate  transmitter  and  receiver  modules  that  can 
be  mast-mounted  to  eliminate  the  need  for 
expensive  tow  loss  coax.  The  control  unit  re- 
mains in  the  shack,  with  connections  to  the 
modules  via  inexpensive  RG-59. 

Whether  your  fancy  is  AM  or  FM  video  trans- 
mission,  on-carrier  or  4.5  MHz  subcarrier 
sound,  and  simplex,  crossband  (full  duplex), 
fixed,  portable  or  repeater  operation  in  the 
70cm,  33cm  or  23cm  bands,  the  TDS  gear  can 
be  configured  to  almost  any  combination  you 
can  imagine. 

The  Control  Unit 

The  CU-125  ATV  control  unit  (Photo  AJ  is 
the  heart  of  TDS's  fast  scan  gear.  The  front 
panel  includes  illuminated  level  meters  for 
both  audio  and  video  modulation,  and  fea- 
tures momentary-contact  pushbutton  elec- 
tronic switching  for  power  on/off.  wc  or  aux 
audio  input,  sua  c  (4.5  MHz  audio  subcarrier) 
on/off,  xmit,  camera  or  aux  video  input,  and 
xmit  freq  selection  between  two  transmit  fre- 
quencies. Level  controls  for  the  microphone, 
auxiliary  audio,  camera  and  auxiliary  video 
inputs  are  front-panel  pots,  as  is  the  receive 
tune  control.  LEDs  located  above  each  push- 
button illuminate  when  the  button  is  pressed, 
and  two  additional  LEDs  are  located  next  to 
each  meter  to  indicate  audio  and  video  clip- 
ping. The  two  LEDs  above  the  xmjt  freo  but^ 
ton  will  let  you  know  which  transmit  frequency 
ts  being  used.  The  front  panel  also  includes 
separate  mic  and  ptt  jacks. 

The  rear  of  the  control  unit  (Photo  B.)  is 
equipped  with  a  number  of  connectors  and 
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Photo  A.  The  CU-125  control  unit  is  the  heart 
Of  TDS'S  ATV  gear. 

switches;  the  following  is  a  summary  of  the 
purpose  of  each  one: 

aux  video  in  phono  jack — This  is  a  second 
video  input  to  the  control  unit,  and  can  be 
selected  with  the  front  panel  aux  video  push- 
button. You  can  connect  75  ohm,  one  volt 
peak-to-peak  video  sources,  such  as  a  VCR, 
second  camera,  color  bar  generator,  or  com- 
posite video  from  a  computer  or  video  game. 

video  mon  out  phono  jack — This  provides  a 
sample  of  your  transmitted  video  after  clipping 
and  tow  pass  filtering,  just  before  the  tine  driv- 
er that  feeds  an  external  transmitter  module, 

oup  siM  switch— For  simplex  operation,  the 
switch  must  be  in  the  sim  position.  This  routes 
an  internal  RF  modulator  to  the  out  to  tv  con- 
nector when  the  transmitter  is  on,  so  you  can 
see  to  your  own  signal  while  in  the  transmit 
mode.  During  receive,  the  receiver  module's 
signal  is  routed  to  the 
TV,  With  the  switch  in  the 
dup  position,  the  internal 
RF  modulator  is  dis- 
abled, and  the  receiver 
module's  signal  is  routed 
to  the  our  to  tv  connec- 
tor when  transmitting  or 
receiving. 

am  fm  switch  —  For 
normal  TV  operation, 
this  switch  is  left  in  the  am 
position.  For  FM  video 
operation,  an  optional 
FM  demodulator  board 
must  be  installed  in  the 
control  unit.  When 
switched  to  the  fm  posi- 
tion, the  demod's  re- 
ceived video  and  audio 
are  routed  to  the  internal 
RF  modulator  to  allow  re- 
ception on  a  regular  TV 
set.  In  addition,  the  re- 


ceiver module  input  signal  is  connected  to  the 
demod,  and  the  receive  tuning  control  is  ap- 
plied to  the  demod  board  for  AFC  action.  Nexl 
it's  routed  to  the  receiver  module. 

video  to  xm(t  F-connector— Using  RG-59  or 
other  low  cost  coax,  this  is  connected  to  the  F 
connector  on  an  external  transmitter  module, 
and  provides  video  and  4.5  MHz  audio  to  the 
module  as  well  as  bias  voltage  when  the  front 
panel  xmit  button  is  pressed. 

F,F:  select  out  phono  jack— If  a  second 
crystal  has  been  installed  in  the  transmitter 
module,  the  center  conductor  of  this  connec- 
tor should  be  connected  lo  the  green  wire  of 
the  transmitter  module  wiring  harness.  This 
will  allow  remote  frequency  selection  using 
the  front  panel  xmit  freq  button. 

int  en  audio  to  xmit  phono  jack— When  on- 
carrier  audio  transmission  Is  desired,  this  jack 
will  provide  pre-emphasized  audio  to  the 
transmitter  module.  For  on-carrier  audio  oper- 
ation, this  optional  feature  must  be  installed  in 
the  transmitter  module  (the  fourth  pin  on  the 
module  power  connector  and  white  wire  in  the 
wiring  harness  are  used  for  on-carrier  opera- 
tion). 

audio  mon  out  phono  jack — This  provides  a 
sample  of  your  transmitted  audio  after  pre-em- 
phasis,  clipping  and  filtering  (before  level  ad- 
justment) prior  to  the  modulator  stage. 


Prices,  According  to  Configuration 

CU-125 

Transceiver  control  unit 

$229 

AM  Transmitter  Modules  (Double  Sidebai 

id) 

T70A 

70cm  transmitter  module 

$132 

T33A 

33cm  transmitter  module 

$137 

T23A 

23cm  transmitter  module 

$137 

2nd  transmit  frequency 

$  10 

On-carrier  audio 

$  10 

FM  Transmitter  Modules 

T33FM 

33  cm  transmitter  module 

$138 

T23FM 

23  cm  transmitter  module 

$138 

FM  demod  board  for  CU-1 25 

$169 

RVT70 
RVT33 
RVT23 

RCC10 


C70 


Receiver  Modules 

70cm  downconverter  $  89 

33cm  downconverter  $103 

23cm  downconverter  $109 

crystal-control  RX  option  $  30 

Downconverter  control  box  (allows  stand-alone 
operation  of  a  downconverter  for  AM  reception 
without  the  need  for  CLM  25  control  unit)         $  54 
70cm  indoor  downconverter/receiver  $  1 09 


— 


Photo  B,  External  connections  are  made  on 
the  rear  panel. 


WW                                                 1 

Pnoio  C.  77)e  CU-125  control  unit's  quality  is 
evident  in  its  construction, 

aux  audk)  in — This  is  a  second  audio  input  to 
the  control  unil  and  can  be  selected  with  the 
front  panel  aux  audio  button.  Line  level 
sources  such  as  VCR  audio  outputs  can  be 
connected. 

TORECCONv  F-connector— The  external  re* 
ceiver  module  is  connected  here  with  RG-59 
or  equivalent.  This  provides  operating  power 
lo  the  module,  and  is  the  receiver's  IF  input  to 
the  control  unit. 

out  to  tv  F-connector— This  provides  VHF 
channel  3  or  4  to  a  regular  TV  set  and  allows 
monitoring  of  received  signals  during  simplex 
or  duplex  operation,  as  well  as  transmitted 
signals  during  simplex  operation. 

camera  10-pin  connector — This  is  a  stan- 
dard 1 0-pin  connector  for  a  video  camera  that 
provides  power  to  operate  the  camera,  and 
video  and  microphone  inputs  from  the 
camera. 

13  voc  in  cable— This  is  for  connection  to  an 
external  DC  power  source  (10  5  to  15  volts). 
Built-in  regulation  circuitry  compensates  for 
voltage  fluctuations,  and  provides  the  re- 
quired internal  operating  voltages.  Because 
of  this,  it  is  not  necessary  to  readjust  the 
control  unifs  internal  blanking  pedestal  or 
sync  stretcher  if  the  operating  voltage 
changes. 

The  control  unit  is  housed  in  a  smart  looking 
plastic  case 8*W  x  2V**H  x  6V4 "D.  not  includ- 
ing the  rubber  mounting  feet,  front  panel 
knobs  or  folding  support  bracket,  The  whole 
thing  weighs  just  over  a  pound.  When  the 
control  unit's  power  is  first  turned  on,  mic, 
camera,  and  xmit  freq  F]  are  automatically 
selected.  If  you  use  4,5  MHz  subcarrier  audio, 
then  suae  must  be  pressed  each  time  you  turn 
the  power  on  (it  would  be  nice  to  be  able  to 
change  the  default  to  have  the  subcarrier 
come  on  at  power  up). 

The  quality  of  workmanship  is  excellent, 
with  parts  layout  and  construction  definitely  in 
the  "professional"  category  {Photo  C  )  The 
control  unit  includes  a  sync  stretcher  circuit 
for  compatibility  with  external  RF  power  ampli- 
fiers. 


External  Modules 

The  actual  transmitter  and  receiver  mod- 
ules are  m  3W  x  43k"  xlli"  die-cast  alu- 
minum Hammond  housings  {Photo  D,).  and 
can  be  mounted  at  the  antenna  or  some  other 
location  remote  from  the  control  unit.  This  al- 
lows the  use  of  inexpensive  RG-59  coax  to 
interconnect  the  modules  to  the  control  unit. 
For  connection  to  their  respective  antennas, 
the  modules  are  equipped  with  50  ohm  female 
N  connectors. 

The  transmitter  modules  also  have  a  small 
4*pin  power  connector  and  come  with  a  short 
wiring  harness  that  includes  a  plug  to  match 
the  power  connector  on  the  module.  This  wir- 
ing harness  contains  a  +12  VDC  line  (red), 
ground  (black),  and  frequency  select  line 
(green).  There's  a  white  wire  for  on-carrier 
audio  operation.  If  the  transmitter  module  is 
mounted  any  distance  away  from  the  control 
unit,  you  will  have  to  splice  in  a  longer  multi- 
conductor  cable  The  modules  are  built  using 
surface  mount  device  technology  (Photo  E.)t 
with  the  circuit  boards  and  external  connec- 
tors in  the  lids  of  the  housings. 

All  of  the  receiver  modules  have  low  loss 
internal  bandpass  (preselector)  filters  fol- 
lowed by  GaAsFET  front  ends  for  out-of-band 
signal  rejection  and  low  noise  performance, 
Conversion  gain  is  around  20  dB.  with  an  IF 
output  in  the  VHF  television  low  band  (50  to  90 
MHz).  Standard  configuration  is  for  tunabie 
receive  using  10  to  15  VDC  for  tuning  across 
the  desired  frequency  range.  Receiver  mod- 
ules may  be  changed  to  crystal  control  with  an 
optional  add-on  board;  frequency  F,  is  then 
selected  by  applying  10  to  12  VDC,  and  F:  is 
selected  with  1 2  lo  15  VDC.  Frequency  control 
voltages  are  fed  from  the  control  unit  to  the 
module  through  the  interconnecting  coax. 


Photo  D.  Externa!  transmitter  and  receiver 
modules  are  enclosed  in  smalt  Hammond  alu- 
minum housings.  The  second  N  connector  on 
the  transmitter  module  interconnects  to  a  re- 
ceiver module  for  in-band  simplex  operation 


Photo  F,  TDS  transmitter  in-channel  video  fre- 
quency response  measured  with  a  SIN  X/X  test 
signal  is  good  even  by  broadcast  standards. 
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Photo  E.  The  modules  use  surface  mount 
device  construction,  with  ail  components  in 
the  lid  of  the  housings. 


Photo  G.  The  transmitted  RF  spectrum  is 
clean;  an  external  attenuator  was  used  to 
keep  the  2  watt  signal  from  overloading  the 
spectrum  analyzer. 

Transmitter  modules  can  operate  on  two 
output  frequencies.  AM  modules  use  crystals 
(output  frequency  divided  by  64),  and  the  FM 
modules  use  two  diode  frequency  program- 
ming banks.  Even  though  the  transmitter 
modules  have  external  power  through  the  4- 
pin  connector,  the  module  won't  actually 
transmit  until  video  and  bias  are  present  on 
the  coax  that  interconnects  the  module  and 
control  unit,  AM  operation  is  available  on 
70cm,  33cm  and  23cm;  FM  operation  is  avail- 
able only  on  33cm  and  23cm.  70cm  output 
power  is  rated  at  2  watts  (sync  tips);  33  and 
23cm  output  power  is  1 .25  watts  (sync  tips  for 
AM  and  carrier  level  for  FM). 

Performance 

The  configuration  I  tested  included  the  CU- 
125  control  unit,  a  T70A  transmitter  module* 
and  an  RVT23  receiver  module.  The  transmit- 
ter module  was  crystalled  for  426.25  MHz  and 
439.25  MHz  operation  with  4.5  MH2  audio 
subcamers  (on-carrier  audio  was  not  in- 
stalled), and  the  receiver  module  was  the 
standard  tunable  version  (1240-1290  MHz), 
This  setup  allowed  full  duplex  operation  and 
compatibility  with  Denver's  crossband  ATV 
repeater 

The  control  unit's  current  consumption  at 
13.8  VDC  was  measured  at  0.46  amp  with 
both  modules  connected  and  tn  receive  mode; 
with  a  camera  powered  through  the  rear  pan- 
el's 10-pin  connector,  current  was  0.75  amp. 
Turning  the  transmitter  on  increased  the  fig- 
ures to  0.51  amp  and  0.81  amp,  respectively. 
The  transmitter  module  required  a  separate 
0.43  amp  (transmit  mode)  through  its  wiring 
harness,  for  a  total  of  0.94  amp  without  a 
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camera  and  1 .24  amps  with  a  camera. 

Actual  output  video  carrier  frequencies 
were  426,2503  MHz  and  439,2504  MHz.  wrth 
the  4.5  MH2  audio  subcarrier  at  4,500981 
MHz  in  both  cases.  The  transmitters  second 
harmonic  was  -64  dBc,  and  wrlh  the  audio 
subcarrier  set  to  -20  dBc  and  1  volt  of  video 
applied  at  87,5%  depth  of  modulation.  The 
920  kHz  beats  were  -40  dBc.  I  aiso  noticed 
some  beats  1 .25  MHz  either  side  of  the  video 
carrier*  but  these  were  -62  dBc  and  did  not 
produce  any  visible  interference  in  the  pic- 
ture. The  video  level  meter  read  just  over 
100%  with  1  volt  of  video  input  and  depth  of 
modulation  at  87.5%.  The  audio  level  meter 
read  about  70%  with  a  1  kHz  tone  input  and  25 
kHz  peak  deviation*  The  clipping  LEDs  came 
on  at  95%  depth  of  modulation  and  30  kHz 
deviation,  respectively. 

CW  output  power  was  1 .58  watts,  and  with 
video  modulation  applied,  this  increased 
slightly  to  about  2  watts  on  the  sync  tips,  In- 
channel  video  frequency  response  was  ex- 
tremely flat  at  better  than  0  5  dB  peak-to-val- 
ley (see  Fig.  6).  With  the  4,5  MHz  audio  set  to 
-24  dBc  and  video  modulation  at  87>5%T  the 
double  sideband  spectrum  was  quite  clean 
(Fig.  7). 

The  transmitter  was  then  connected  to  a 
Mirage/KLM  D24N-ATV  power  amp,  and  the 
CU-125*s  pedestal  and  sync  stretcher  con- 
trols adjusted  for  best  operation.  Using  a  10 
element  KLM  yagt,  picture  quality  through  the 
Denver  ATV  repeater  (22  miles  away)  was  a 
solid  P5.  Even  with  the  4.5  MHz  subcarrier  set 
to  -24  dBc,  there  was  no  audrble  noise  or 
buzz  m  the  sound. 

I  was  able  to  test  the  receiver  module  on  a 
Hewlett-Packard  8970B  noise  figure  meter, 
and  the  modules  noise  figure  (including  its 
built-in  preselector  filter)  was  nearly  flat 
across  the  6  MHz  spectrum  at  about  2.2  dB, 
Conversion  gain  was  20  dB  at  the  video  carrier 
frequency,  and  about  19.5  dB  at  the  upper  4.5 
MHz  audio  subcarrier  frequency. 

Even  after  continuous  operation  for  up  to  an 
hour,  the  equipment  was  only  warm  to  the 
touch,  I  installed  the  modules  near  the  control 
unit,  since  I  have  only  30  feet  of  Belden  9913 
coax  between  each  antenna  and  the  shack. 
With  a  received  carrier  teve!  of  -57  dBm  from 
the  repeater,  the  TDS  receiver  module  provid- 
ed crystal  clear  pictures 

Comments 

On-air  use  for  several  months  has  con* 
firmed  what  I  measured  during  this  evalua- 
tion. The  TDS  equipment's  transmitted  and 
received  picture,  color,  and  sound  quality  are 
better  than  other  ATV  rigs  I  have  used  in  the 
past,  and  picture  sharpness  is  visibly  better. 
The  TDS  receiver  module  performs  extremely 
well  under  relatively  low  signal  level  condi- 
tions and  in  the  presence  of  strong  out-of- 
band  interfering  signals  thai  make  pictures  on 
other  units  almost  unwatchabie. 

I  do  have  two  complaints,  though.  Docu- 
mentation needs  improvement,  and  delivery 
is  slow.  These  two  items  aside,  TDS  has  some 
excellent  ATV  equipment.  For  user  flexibility 
and  product  quality  and  performance,  it's 
hard  to  beat 
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Number  16  on  your  Feedback  card 


Model  Rocket  ATV 

Warp-Speed  Television. 

by  Bob  Rau  N8IYD 


In  1 987  the  model  rocket  Argus  II ,  a  dc  vel  - 
opmcntal  vehicle  for  technological  test- 
ing, flew  for  the  first  time.  The  pay  load  of  the 
4-inch  diameter,  101-inch  tall  rocket  housed 
a  Sony  XC-37  black  and  white  CCD  camera, 
and  a  PC  Electronics  TXA5  ATV  transmit- 
ter. With  Blake  W8MNT  as  control  operator, 
the  Argus  II  lifted  off  using  an  Aerotech  H 1 20 
and  four  Vulcan  G-44  rocket  motors ,  the 
equivalent  of  almost  40  Estes  D  motors. 

Preparing  the  Argus  II 

I  had  mounted  the  camera  horizontally  on 
the  rocket,  with  a  mirror  in  an  external  hous- 
ing. During  ascent,  the  mirror  looked  down 
the  side  of  the  rocket  at  the  ground:  after 
ejection,  [he  mirror  flipped  out  of  the  way  and 
looked  ai  the  horizon. 

I  had  also  removed  the  XC-37's  internal 
power  supply  and  made  a  little  PC  board  SO 
the  camera  could  sit  horizontally.  The  TXA5 
had  the  frequency  selection  relay  removed 
and  the  crystal  soldered  in  to  make  the  unit 
more  immune  to  shock  and  vibration. 

There  was  also  a  radio  control  uplink  to 
activate  a  backup  parachute  and  tracking 
smoke,  Nine  alkaline  AA  cells  powered  the 
entire  system.  I  designed  the  rocket  to  be  as 
light  as  possible,  using  a  balsa  and  fiberglass 
tubing  superstructure.  The  body  tubes  could 
be  lightweight  Estes  BT- 101,  since  they  were 
just  an  aerodynamic  skin.  With  motors,  the 
entire  stack  weighed  just  under  ft  pounds. 

Read v  for  Launch 

m 

We  started  preparing  for  the  launch  early  in 
the  morning.  1  set  up  my  ATV  receive  siie  a 
hundred  or  so  feel  from  the  launch  pad  with  a 
backup  receive  site  down  the  road.  The  site 
got  the  best  video  using  a  simple  Radio  Shack 
corner  reflector.  We  also  had  a  third  receive 
site,  the  ARROW  Communications  Asso- 
ciation ATV  repeater  (W8MNT/R)  20  miles 
away  in  Ann  Arbor,  Michigan.  By  early  af- 
ternoon we  were  ready  for  launch,  although 
with  some  minor  problems.  The  video  trans- 
mitter was  interfering  with  the  radio  control 
receiver  a  little.  This  caused  the  servos  to 
jitter,  which  in  turn  caused  the  power  bus 
to  fluctuate  a  little  from  the  servo  motors, 
The  power  fluctuations  showed  up  as  ran- 
dom white  bands  on  the  video.  Except  for 
the  interference,  things  looked  good  for  a 
launch. 

. ,  .3,  2,  I,  LAUNCH  (See  Photo  B).  One 
G-44  motor  started  before  the  rest,  creating  a 
nice  smoke  cloud  a  second  before  lifting  off. 
Although  not  the  most  efficient  way  to  get 
a  rocket  of r  the  ground,  the  video  was  fabu- 
lous! We  watched  the  rocket  race  away  from 
the  ground  on  a  tower  of  smoke  (see  Photo 
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Photo  A.  Carolyn  KA8ZWM  and  Bob  N8IYD 
with  Argus  IV, 


Photo  B,  Liftoff  of  Argus  II! 

Ch  Through  the  repeater,  the  video  was  seen 
26  miles  away  in  Tecumseh,  Michigan.  A 
snag  in  the  recovery  system  caused  the 
parachute  not  to  deploy .  which  damaged  both 
the  launch  vehicle  and  the  pay  load  section, 
hut  the  electronics  sustained  very  little 
damage. 

The  Next  Rocket 

The  next  goal  was  for  more  attitude,  I  ran 
several  computer  simulations  to  find  the  most 


economical  way  to  reach  an  altitude  greater 
than  one  mile.  Rocket  motors  costing  what 
they  do,  I  chose  to  redesign  the  rocket  using  a 
2,<Mnch  diameter  tube.  This  smaller  diame- 
ter would  allow  me  to  achieve  nearly  60% 
more  altitude  for  the  same  motor  and  mass. 
Using  an  Aerotech  J 125  (equivalent  to  about 
70  Estes  D  motors),  1  could  reach  my  mile- 
high  goal.  Since  I  was  designing  a  new  vehi- 
cle, I  also  wanted  to  expand  the  technical 
goals.  I  decided  to  design  an  on-board  flight 
computer  and  overlay  telemetry  on  the  video 
downlink. 

In  addition  to  all  the  new  hardware  I  now 
had  to  design  and  build.  I  had  to  figure  out 
how  to  shoehorn  the  PC  Electronics  TXA5 
into  a  usable  area  2.25  inches  across.  It  was 
about  an  inch  too  wide,  and  I  thought  I  would 
have  to  design  my  own  transmitter,  a  task  I 
was  not  up  to.  Blake  W8MNT  studied  the  PC 
board  and  suggested  I  simply  saw  the  board 
down  to  size.  I  thought  Blake  was  kidding; 
that's  like  wanting  a  mini  HT  and  sawing  a 
larger  one  in  half  to  get  it!  But  Blake  showed 
me  that  if  I  sawed  the  sync  stretcher  side,  I 
would  damage  very  little  of  the  circuitry  I 
really  needed. 

After  more  than  a  month  of  considering 
other  options,  I  set  up  the  drill  press  with  a 
Dremel  cutting  disk.  Then,  lowering  the 
Quill  to  2,25  inches  and  locking  it  into  place. 
I  said  a  quick  prayer  and  sliced  the  board. 
Then  I  removed  the  partial  components  from 
the  sync  stretcher.  The  replacement  circuitry 
was  put  on  a  perfboard  at  the  RF  output. 
bringing  the  length  to  8  inches. 

While  working  on  the  TXA5,  I  was  also 
designing  the  new  flight  computer  and  video 
overlay.  Now,  anybody  in  their  right  mind 
would  be  honoring  the  time-tested  rule: 
"Keep  It  Simple,  Stupid!"  Right?  Not  mc.  I 
kept  wanting  one  more  thing.  Furthermore,  I 
had  set  a  standard  board  size  of  2.25  by  4 
inches »  with  double-size  boards  at  2,25  by  8 
inches  for  the  transmitter  and  camera.  The 
flight  computer  needed  so  many  chips  I  had  to 
use  surface  mount  and  stacking  sockets.  I 
packed  15  ICs  and  13  connectors  onto  a  sin- 
gle-size board  (see  Photo  D  and  Figure  1) 
The  board  had  a  9  x  3  jumper  matrix  for 
configuring  the  no*  analog  input,  RS-232, 
serial  peripheral  I/O,  battery  backup  for  32K 
bytes  of  RAM,  3  servo  outputs,  power,  ttl 
parallel,  2  high  current  outputs,  and  switch 
input  connectors. 

I  chose  the  Motorola  MC68HC11  micro- 
computer because  it  has  many  on-chip  i/crs 
and  Motorola  provides  plenty  of  free  support. 
The  M.C68HCI1  has  the  following  to  on 
the  chip:  UART,  high  speed  serial  i/o,  EE- 
PROM,  timers,  pulse  accumulator,  parallel 
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ports,  and  an  8-channcl,  8-bit  analog-to-digi- 
tal  converter.  Motorola  runs  a  Freeware  BBS 
in  Texas  with  cross-assemblers*  BASIC  in- 
terpreter (called  BASIC  11),  hex  monitor 
(Buffalo),  C  cross-compilers,  and  more,  for 
this  micro.  The  cross-assemblers  and  cross- 
compilers  are  ported  to  the  Apple  Macintosh, 
Amiga,  and  IBM  PC/XT/ AT  clones. 

The  BASIC  1 1  was  fast  enough  to  hook  the 
vertical  sync  to  the  interrupt  on  the  micro  and 
have  the  video  overlay  time-stamp  each 
individual  video  Held!  A  job  far  beyond  the 
BASIC  for  the  Intel  8052 H  and  some  others  I 
looked  at.  The  only  drawback  of  BASIC  1 1 
was  thai  it  didn't  .support  floating  point  math, 
but  this  was  not  a  problem  for  our  applica- 
tion, A  long-time  friend  of  mine,  Jud 
Nichols,  wrote  a  device  driver  for  BASIC  1 1 
so  thai  printing  to  the  video  overlay  was  as 
simple  as  the  BASIC1I  statement: 
IGJPRINTJ#3,\SPEED  =  "  :S  I 

The  device  driver  saved  us  from  having  10 
use  POKEs  and  the  like  to  talk  to  our  custom 
video  overlay  circuit.  The  device  driver  sup- 
ported an  addressable  cursor,  clear  screen, 
backspace,  and  most  of  the  ASCII  character 
set.  The  BASIC!  1  interpreter  was  burned 
into  an  EPROM  and  the  BASIC1 1  source  was 
burned  into  another  EPROM. 

I  had  designed,  layed  out.  etched  and  built 
three  circuit  boards;  the  MC68HC11  MPU 
board,  the  power  supply  board,  and  the  cam- 
era carrier  board  with  video  overlay  circuit. 
The  analog  board  for  signal  conditioning  the 
sensors  for  air  pressure  and  temperature  were 
put  on  a  protoboard .  Batteries  and  the  internal 
mirror  for  the  video  camera  were  mounted  on 
blank  2.25  by  4  inch  boards.  All  boards  were 
this  size,  except  for  the  camera/video  overlay 
and  the  modi  Red  TXA5.  which  were  2.25  by 
8,0. 1  then  had  a  plug  machined  to  allow  me  to 
cast  card  guides  into  4-inch  lengths  of  cou- 
pling tubing.  The  coupling  tube  with  two  PC 
boards  installed  soldcr-side-to-solder-sidc 
would  then  slide  into  the  2.6-inch  body  tube 
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Figure  L  Flight  Computer  layout. 


of  the  payload  section  (see  Photo  E  and  Fig- 
ure 2).  But  the  camera  and  mirror  board  were 
so  tall  they  couldn't  fit  in  with  the  other 
boards.  This  modular  approach  made  pay- 
load  design  easy  and  quick  to  change. 

The  Second  Rocket 

Argus  IV,  104  inches  long  and  weighing  7 
pounds,  I  ounce  with  the  Acrotech  J- 125, 
was  finally  done  (Figure  3),  1  decided  the 
Argus  III  ,  still  unfinished,  would  carry  a  5.3- 
inch  diameter  Polaroid  camera.  The  Argus  W 
payload  was  substantially  more  sophisticated 
than  Argus  il  %  We  used  a  stock  Sony  XC-37 
and  tapped  into  internal  test  points  for  hori- 
zontal and  vertical  sync  to  drive  the  video 
overlay.  There  were  two  pressure  sensors, 
one  for  altitude  and  the  other  for  velocity. 
There  was  also  a  low  mass  thermistor  for 
measuring  instantaneous  temperature  during 
ascent.  A  mercury  switch  used  as  a  binary  G 
switch  monitored  motor  burnout.  Battery 
voltage  and  mission  elapsed  time  were  also 
displayed. 

The  first  line  of  telemetry  included  my  call- 
sign  and  the  mission  elapsed  time  in  I /60th  of 
a  second.  The  second  line  displayed  speed, 
altitude,  temperature,  battery  voltage  and 
some  status  bits  displayed  in  hex,  (See  Photo 
F,  taken  before  calibration.)  The  camera  had 
an  internal  mirror  to  look  out  of  the  body 


Knd  V,r»  thorn  lupj 


Figure  2,   Rticket  tube  section  with  card 
guides. 


tube,  and  an  external  mirror  to  look  down  the 
side  of  the  body  tube  at  the  ground.  The 
external  mirror  hinged  in  such  a  way  that 
when  the  ejection  charge  separated  the  rock- 
et, the  external  mirror  would  flip  out  of  the 
way,  allowing  the  camera  to  view  the  horizon 
(see  Photo  G). 

The  Flight  Of  Argus  IV 

Our  first  flight  of  Argus  /Vwas  in  Danville, 
Illinois,  at  an  advanced  rocketry  meet.  I  had 
coordinated  this  flight  with  some  of  the  local 
ATVers  in  the  area  and  told  them  1  expected 
to  fly  at  10  a, m.  As  luck  would  have  it,  while 
setting  up*  an  internal  connector  came  loose 
and  delayed  the  launch  until  2  p.m.  I  was 
unable  to  make  it  into  any  of  the  FM  repeaters 
to  advise  them  of  the  delay,  so  no  one  else  saw 
the  flight.  Due  to  a  snafu  before  launch,  we 
didn't  get  the  computer  reset  correctly  and 
never  got  telemetry.  Oh,  well. 

M  -3,  2,  I,  lift  off!  Unlike  Argus  H,  this 
bird  rolled  like  a  bullet.  After  a  few  seconds, 
the  image  became  so  blurry  you  could  only 
make  out  large  objects  on  the  ground.  The 
motor  burned  for  about  10  seconds  and  the 
roll  rate  reached  2  rps  before  burnout.  Before 


Photo  E,  Rocket  tube  payload  section. 


^    /4c£  S%4t&H4,   A 


OPTO 
Keyer 


•  Safe  OPTO  isolated  output  *  Built-in  side  lone 
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EVERY  ISSUE 

Of  73 
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The  entire  run  of  73  from  October,  1 960 
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You  can  have  access  to  the  treasures  of 
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Photo  F.  On-screen  video  overlay  telemetry. 

the  rocket  reached  apogee,  ihc  roll  rate  had 
almost  slopped  and  you  could  see  fields  and 
roads.  Even  without  the  telemetry,  the  flight 
was  a  great  success. 

I  could  never  have  accomplished  these 
lliglus  without  the  help  of  family,  Friends  and 
the  people  mentioned  above.  I  owe  special 
thanks  to  my  wife  who  got  her  Novice  with 
me,  helped  build  rockets,  let  me  buy  hurt- 
d  red  s  o  f  d  o  1 1  a  rs  of  gear  to  sup  port  cue  h  H  ig  h  t  ♦ 
drove  with  me  across  country  for  the  flights, 
and  loot  most  of  the  pictures  in  this  arti- 
cle. . .  and  js  still  married  to  me! 

After  Argus  IV 

The  rocket  and  pay  load  visited  Dayton  in 
1989  and  I  gave  a  talk  about  it  at  the  ATV 
forum.  The  telemetry  electronics  then  went 
on  to  do  service  on  two  of  Bill  Brown 
WBSELK's  balloon  flights.  Bill  grafted  the 
flight  computer,  power  supply  board,  sensor 
analog  hoard  and  a  copy  of  the  video  overlay 
board,  onto  a  balloon  pay  load. 

I  am  currently  working  on  a  compact. 
video-only  payload  where  1  hope  to  have 
most  of  the  electronics  in  a  short,  4-inch 
payload  section.  A  key  requirement  for  this 
is  an  ATV  transmitter  small  enough  for  the 
task.  I  discussed  this  problem  with  Tom 
O'Hara  from  PC  Electronics  at  Dayton  19X9, 
and  he  in  turn  discussed  it  with  other  people, 
and  came  up  with  the  TXA5-RC  ATV  trans- 
mitter 

The  World's  Smallest 

This  exciting  2.25-  by  4-inch  transmitter, 
introduced  at  Dayton  1990  (see  Photo  H),  is 
the  smallest  ATV  transmitter  board  on  the 
market  Should  the  size  fool  you.  this  is  no 
slouch.  The  output  power  is  1.5  watts  peak, 
up  from  120  mW  on  the  old  TXA5.  This 
transmitter  also  has  a  new  feature:  adjustable 


Photo  G<  Mirror  mount  for  video  camera, 

transmitter  output  power.  You  can  adjust  the 
output  power  from  100  mW  to  1 ,5W  (with  a 
B4-  of  14  volts).  This  is  important  for  two 
reasons: 

First,  this  allows  you  to  adjust  your  current 
consumption  from  225  mA  to  350  mA  to  get 
the  hesi  picture  quality  while  prolonging  the 
life  of  your  batteries;  and  second,  if  you  are 
using  a  radio  control  system,  you  can  reduce 
your  output  power  so  you  don't  desense  your 
radio  control  receiver  input. 

This  transmitter  also  has  solder  pads  for  an 
5MB  or  SMC  RF  output  connector.  If  you 
prefer,  you  can  still  solder  the  coax  right  to 
the  board  as  on  the  old  TXA5.  Johnson  PC 
mount  SMB  connectors  are  available  from 
Digi-Key  for  less  than  two  dollars  each  and 
mating  females  lor  less  than  live  dollars,  The 
video  input  and  power  have  no  facilities  for 
connectors;  you  must  solder  the  coax/hookup 
wire  to  the  PC  hoard.  Although  this  board 
lacks  audio  input,  it  does  have  an  audio  carri- 
er input  so  you  can  add  the  FMA  5-E  sound 
subcarrier  hoard.  The  sound  subcarrier  board 
is  only  1 .5  inches  by  4  inches. 

There  is  an  adjustable  sync  stretcher  circuit 
in  the  video  modulator  similar  to  PC  Elec- 
tronics \s  larger  transmitters.  The  board  has  a 
crystal-controlled  oscillator  in  the  RF  section 
near  106  MHz,  one-fourth  the  output  fre- 
quency. Therefore,  any  harmonies  are  kept 
out  of  the  frequency  range  of  the  RC  receiv- 
ers and  the  2  meter  voice  coordination  chan- 
nels. There  is  also  a  demixjulatcd  RF  output 
test  point  to  aid  in  video  adjustments,  should 
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Photo  H,  RC  Electronic  TXA5-RC  AW 
transmitter, 

you  want  to  reset  the  output  power  or  change 
the  frequency. 

Weighing  less  than  60  grams  with  SMB 
connector  and  power  cable,  this  is  an  ideal 
ATV  transmitter  for  ATV  rockets,  R/C  Air- 
planes and  halloons.  The  very  small  size  is 
well  suited  for  rockets  and  model  aircraft. 
The  he  fly  1 .5  watt  peak  output  is  also  enough 
for  me  high  altitudes  of  halloons. 

The  documentation  includes  a  description, 
specifications,  mounting,  frequency  read- 
justment, power  readjustment,  and  instruc- 
tions for  video  settings,  as  well  us  a  schematic 
and  parts  placement  diagram, 

I  look  the  transmitter  over  to  Blake 
WSMNT's  house  and  checked  oui  the  new 
TXA5-RC  performance.  We  were  pleased: 
the  board  had  good  frequency  response 
through  4  MHz.  We  measured  the  output 
power  to  he  roughly  I  wan  at  13.6  volts. 

The  output  driver  transistor  has  a  single  tier 
heat  sink  which  got  loo  hot  for  me  to  touch. 
For  installations  and  conditions  with  restrict- 
ed ventilation,  such  as  a  rocket  on  the  pad 
wailing  for  liftoff,  J  recommend  a  larger  heat 
Milk  with  thermal  grease.  1  used  a  Thermalloy 
Heats  ink  222  HB  from  Active  Electronics  for 
this  application. 

Small  cameras  are  now  becoming  available 
at  prices  around  that  of  a  new  HT,  GLB  has 
introduced  a  camera  that  Bill  WB8ELK  had 
Lit  Dayton  1990  in  the  A7VQ  booth.  Although 
just  black  and  while,  the  image  quality  was 
very  good,  the  low  tight  sensitivity  was  excel- 
lent* and  the  size  and  weight  were  ideal  for 
rocketry, 

Vv;iilahitil>  Of  Farts  and  Software 

t  have  decided  to  make  available  some  of 
the  electronics  and  hardware  to  build  a  re- 
fined version  of  Argus  tV.  For  more  informa- 
tion* contact  High  Technology  Flight,  a  divi- 
sion of  RP  Industries.  1450  Jetferv  St., 
Vpsilanti  Ml  481984319.  Tel.  (313)  482 
2670.  On-line  BBS  (300/1200  baud)  <3l3t 
482-2657. 

The  TXA5,  TXA5-RC  and  FMA5-E  are 
available  from  PC  Electronics,  2522  Paxson 
Lane.  Arcadia  CA  91007-8537.  Tel.  (81 8) 
4474565. 

You  can  obtain  Thermalloy  Heatsinks, 
SMB  connectors,  and  other  electronics  pans 
from  Active  Electronics,  133  Flanders,  Road 
Westborough  MA  01581.  Tel.  (800)  677- 
H8W.  SMB  connectors  and  other  electronics 
are  also  available  from  Dig!-  Key.  701  Brooks 
Ave,,  South  Thief  River  Falls  MN  56701- 
0677  and  Motorola  Freeware  BBS  300/1200/ 
2400  baud*  (5 121  89 1-3733, 
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R/C  Helicopter  ATV 


Making  A  TV  history. 

by  Juan  Rivera  WA6HTP 


For  most  of  the  past  year  I  have  been  learn- 
ing to  fly  radio  controlled  model  helicop- 
ters. It's  a  challenging  hobby*  and  it  appeals 
to  me  as  a  ham  and  pilot  of  full-size  helicopters. 
Today's  R/C  models,  especially  helicopters, 
are  extremely  sophisticated  mechanical  mar- 
vels capable  of  amazing  feats  of  aerial  dexter- 
ity,  and  they* re  loaded  with  some  very  fancy 
electronics.  They  have  to  be! 

Helicopter  Aerodynamics 

You  see.  as  the  pitch  of  a  helicopter's  main 
rotor  blades  is  increased,  not  only  does  lift 
increase,  but  drag  increases  as  welL  This 
requires  more  power  from  the  motor,  and  the 
throttle  must  be  advanced  to  maintain  rotor 
rpm.  When  power  is  increased,  torque  also 
increases.  The  torque  reaction  will  tend  to 
yaw  the  helicopter  in  the  opposite  direction 
from  the  direction  of  the  main  rotor  rotation. 
To  compensate,  the  pilot  must  increase  the 
pitch  of  the  tail  rotor  blades.  This  is  one  of  the 
most  challenging  aspects  ol  flying  a  full-size 
helicopter. 

Any  change  in  one  control  requires  imme- 
diate corresponding  adjustments  in  several 
others.  And  if  that  weren't  enough,  a  heli- 
copter is  aerodynamical ly  unstable.  That's 
why  a  pilot's  hands  and  feet  are  in  constant 
use.  You'll  never  see  a  helicopter  with  a  hand 
microphone  in  it.  A  helicopter  pilot  cant  let 
go  of  the  controls  long  enough  to  reach  for  it! 

Taming  the  Beast 

R/C  model  helicopters  are  capable  of 
amazingly  quick  movements  due  to  their 
small  size,  and  manually  controlling  all  these 
things  can  be  a  real  handful,  especially  since 
the  pilot  does  not  have  the  luxury  of  looking 
out  the  front  windshield,  and  can't  use  his 
feet,  To  overcome  this  problem,  three  chan- 
nels—main rotor  pitch,  throttle,  and  tail  rotor 
pitch— are  electronically  mixed  in  a  heli- 
copter R/C  radio  system.  When  the  main 
rotor  pitch  is  changed,  the  throttle  and  the  tail 
rotor  pitch  are  automatically  adjusted  accord- 
ing to  mixing  curves  wrhich  are  entered  and 
stored  in  the  R/C  transmitter. 

In  addition,  most  R/C  helicopters  use  a  rate 
gyro  to  help  stabilize  them.  When  the  heli- 
copter yaws,  the  gyro  feeds  an  error  signal 
proportional  to  the  yaw  rate  to  the  tail  rotor 
channel.  This  error  signal  is  mixed  with  the 
normal  control  input  and  immediately  adjusts 
the  tail  rotor  pitch  to  help  keep  the  helicopter 
pointed  in  the  direction  the  pilot  intends. 
These  features  make  flying  much  easier. 

Helicopter  R/C  Radios 

To  remote  control  a  helicopter,  you  need  a 
minimum  of  five  channels.  My  radio  system 


Photo.  The  six-foot  long  > 

three  dimensions, 


uses  pulse  code 

modulation  (PCM) 

and  transmits  in  the 

6  meter  band,  I  use 
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the  following:   roll 
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pitch  (yaw  axis), 

rate  gyro  sensitivity 

hi/LOW,  main  rotor 

pitch,  and  unused 

on/off  function. 

The  more  com- 
mon radios  use 
pulse  position  mod- 
ulation in  which  the 
position  of  a  control 
varies  the  position 
of  a  pulse  within  the 
transmitted  data 
frame.  With  PCM, 
a  digital  word  is 
transmitted  which 

defines  each  channel's  value  in  binary.  In  my 
system  the  word  contains  10  bits,  which  re- 
solves to  1024  possible  positions  of  the  servo. 
With  a  total  control  movement  of  only  an  inch 
or  so.  that's  pretty  tight  control!  As  an  added 
advantage,  this  method  allows  the  application 
of  digital  error  checking  and  correction  tech- 
niques. 

The  R/C  transmitter  downloads  preset  fail- 
safe settings  for  all  channels  at  regular  inter- 
vals which  are  stored  on  board  the  receiver's 
microprocessor.  The  receiver  constantly 
compares  incoming  data  with  previous  data. 
Any  gross  change  indicates  an  error  condi- 
tion. Should  this  happen,  all  the  servos  will 
either  maintain  their  last  valid  settings  or 
slave  to  their  fail-safe  positions,  depending 
on  how  the  R/C  system  has  been  configured. 
This  feature  allows  the  helicopter  to  "fly 
through'  areas  of  low  signal  strength  or  in- 
terference. 

To  appreciate  the  level  of  sophistication  in 
current  R/C  equipment,  consider  this:  My 
receiver  is  constructed  almost  entirely  using 
surface  mount  technology  and  weighs  only 
1.3  ounces.  It  is  a  dual-conversion  superhet 
with  both  ceramic  and  crystal  filtering,  dual 
AGCs,  and  internal  voltage  regulation,  This 
type  of  system  is  not  only  technically  ad- 
vanced, it's  also  very  reliable  and  robust. 

Sophisticated  Aircraft 

My  helicopter  kit  is  manufactured  in  Ger- 
many by  a  company  called  Schluter,  The  heli- 
copter itself,  almost  identical  in  construction 
to  its  full-size  cousin,  is  an  absolute  marvel  of 
mechanically  precise  components  and  eom- 


//,  J  pomid  helicopter  can  go  over  60  mph  in 


posite  materials.  The  six-foot  long,  I  Im- 
pound helicopter  is  powered  by  a  two-horse- 
power motor  and  can  fly  like  the  wind.  Good 
pilots  can  perform  every  mind-boggling  acr- 
obatic maneuver  imaginable,  including  hov- 
ering in  inverted  position. 

So  here  we  have  a  machine  that  can  move 
effortlessly  and  precisely  through  the  air  at 
any  speed  from  zero  to  over  60  mph  in  three 
dimensions.  And  it  can  easily  lift  several 
pounds,  limited  only  by  the  pilot's  ability  to 
see  and  control  it. 

Airborne  Amateur  Television 

Once  I  mastered  the  basics  of  flying  my 
helicopter,  it  didn't  take  me  too  long  to  think 
of  putting  a  TV  camera  on  board.  I  ruled  out 
carrying  a  miniature  camcorder  for  two  rea- 
sons. First,  it  has  been  tried  without  much 
success.  The  vibration  and  g-forces  in  that 
kind  of  environment  are  high+  and  the  weight 
of  even  the  lightest  camcorder  is  a  problem. 
A  VCR's  tape  path  and  head-to-tape  penetra- 
tion must  be  maintained  precisely  for  it  to 
record  properly,  which  is  difficult  to  do  in  the 
presence  of  vibration  and  acceleration.  The 
second,  but  most  important,  reason  is  that  I 
wanted  immediate  gratification. 

Looking  at  a  tape  is  not  as  much  fun  as 
watching  a  live  picture.  (Only  the  spectators 
get  to  watch  since  the  pilot  must  keep  his  eyes 
on  the  aircraft  at  all  times.)  Also,  inadvertent 
and  unexpected  ground  contact  can  some- 
times occur,  even  when  you  have  reflexes 
like  a  young  mongoose,  and  mashing  a  cam- 
corder into  the  ground  could  get  expensive- 
Nope.  It  had  to  be  a  live  picture! 
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Figure*  Ihe  WA6HTP  Live  Television  Helicopter. 


Selecting  a  transmitter  was  easy.  One  look 
in  ihe  radio  amateur  handbook  convinced  me 
that  it  would  he  simpler  to  purchase  one  ready 
made  than  to  build  one.  I  decided  on  a  one- 
watt  450  MH/  transmitter  from  PC  Electron- 
ics.  It  also  has  an  audio  subearrier. 

For  my  camera,  a  friend  loaned  me  a  very 
small  Sony  HVM-322Q  monochrome  de- 
signed for  surveillance  use.  About  the  size  of 
a  pack  of  cigarettes,  it  weighs  6.7  ounces  and 
draws  0.9  walls.  Surprisingly ,  it  uses  a  half* 
inch  Sattcon  tube  rather  than  a  CCD.  And  it 
has  an  auto  iris  and  built-in  microphone! 

I  mounted  a  quarter-wave  whip  straight 
down  on  the  tail  boom  and  trimmed  it  for 
minimum  reflected  power,  TNC  connectors 
and  miniature  Teflon™  coax  keep  the  weight 
down. 

After  building  a  mount  for  the  camera  and  a 
transmitter  enclosure  of  I /16-inch  plywood 
lined  with  copper  foiL  I  was  ready  for  my 
first  test.  It  was  far  from  a  success.  The  TV 
transmitter's  RF  gol  into  the  camera,  and 
worse,  the  R/C  receiver  went  completely 
crazy.  When  you  have  a  machine  swinging  a 
five-foot  biadc  at  over  250  mph.  loss  of  con- 
trol is  unthinkable.  I  had  to  completely  elimi- 
nate RFI  problems  from  the  radio  control  link 
or  it  would  have  been  too  dangerous  to  fly.  It 
looked  like  I  would  have  to  actually  put  some 
effort  into  the  project  tf  I  was  to  succeed . 

Beginning  Again 

As  the  helicopter  kit  comes  from  the  facto- 
ry, there  is  a  metal  control  rod  that  travels 
from  the  tail  rotor  all  the  way  to  the  servo  tray 
in  the  nose.  This  rod  was  close  to  the  TV 
antenna  as  well  as  the  R/C  receive^  and 
looked  like  a  major  suspect.  In  addition,  the 
R/C  receiver  came  with  a  long -wire  antenna 
which  extended  out  the  back  and  was  hooked 
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to  the  tail  with  a  rubber  band.  The  rod  was 
very  close  to  the  TV  antenna.  Obviously, 
both  had  to  go. 

I  replaced  the  metal  control  rod  with  one 
made  of  nylon,  and  went  to  a  short  base-load- 
ed R/C  antenna  which  mounts  in  the  nose  and 
points  forward.  That  gave  me  the  benefit  of 
cross-polarization  and  physical  isolation. 
Then  I  set  about  bonding  every  metal  pan  to 
the  main  frame  of  the  helicopter. 

Shielding—More  is  Better 

I  also  modified  the  foil-lined  plywood  en- 
closure hy  adding  RF  suppression  filters  to  all 
lines  entering  or  leaving.  They  are  rated  at  a 
minimum  of  55  dB  of  attenuation  at  450 
MHz.  These  four  steps  completely  cured  the 
R/C  receiver's  RFI  problems.  However,  the 
camera  was  still  being  clobbered,  RF  radia- 
tion from  the  antenna  was  the  culprit.  When 
transmitting  into  a  dummy  load,  everything 
was  fine. 

By  wrapping  the  camera  like  a  mummy 
with  adhesive-backed  aluminum  foilt  I  was 
able  to  greatly  reduce  the  problem,  but  I 
couldn't  completely  eliminate  it.  I  discovered 
that  RF  was  actually  getting  in  through  the 
lens  optics.  The  signal  levels  on  the  face  of 
the  tube  are  infinitesimal,  and  it  doesn't  take 
much  RF  to  make  its  wav  into  the  video 

■ 

preamp.  As  a  last  resort.  I  added  a  piece  of 
thin-mesh  copper  screen  right  over  the  lens. 
Finally ,  1  had  a  picture  with  only  a  small 
amount  of  interference, 

ATV  Historical  Event 

At  this  point*  I  may  have  made  amateur 
television  history.  I  believe  I'm  the  first  per- 
son to  actually  crash  an  R/C  helicopter  right 
through  an  apple  tree  while  transmitting  a  live 

picture.  Branches,  leaves,  and  pieces  of  apple 


flew  everywhere.  Whew! 

I  had  just  gone  for  a  "personal  best' 
altitude  record  while  flying  from  my 
back  yard,  I  had  il  up  several  hundred 
feet  when  I  realized  1  didn't  yet  know 
how  to  fly  well  enough  to  have  a 
prayer  of  a  chance  of  getting  it  back  in 
one  piece.  Talk  about  a  sinking  feel- 
ing! Well,  at  least  I  have  a  great  tape  to 
play  at  parties. 

After  becoming  experienced  with 
the  system,  T  realized  that  one  watt  is 
much  more  power  than  needed.  This 
exacerbates  RFI  problems  and  re- 
quires larger  and  heavier  batteries  than 
necessary.  Since  the  transmitter  is 
AM ,  dropping  the  power  Ls  not  simple, 
since  the  modulaior  would  have  to  be 
redesigned.  PC  Engineering  also 
makes  an  80  milliwatt  transmitter  so  1 
immediately  took  the  coward* s  way 
out  and  sent  off  for  it.  It  didn't  have  an 
audio  subearrier.  but  I  was  tired  of 
listening  to  the  motor,  anyway. 

Having  assured  myself  that  televi- 
sion could  reliably  be  transmitted  from 
the  helicopter,  I  decided  to  purchase  a 
color  camera.  Using  the  450  MHz 
handie-talkie,  1  tested  several  cameras 
for  RFI  susceptibility.  CCD  cameras 
turn  out  to  be  much  less  sensitive  to  RF 
than  tube*types.  Vibration-induced  micro- 
phonics are  also  greatly  reduced.  The  camera 
I  chose  was  a  Sony  CCD-G  IS.  It  has  an  auto 
iris,  a  tremendous  illumination  range,  and 
great  resolution.  It's  considerably  bigger  and 
heavier,  weighing  about  one  pound,  but  the 
helicopter  had  proven  its  ability  to  carry  the 
weight  easily.  Meanwhile,  I  had  managed  to 
wipe  out  the  80  milliwatt  transmitter  so  1 
returned  to  the  one- watt  version.  This  time 
the  results  were  excellent!  Flying  at  an  alti- 
tude of  several  hundred  feet,  you  can  clearly 
see  the  helicopter's  shadow  as  well  as  good 
detail  of  people  on  the  ground. 

Now  I  have  a  reliable  and  mature  color  TV 
system  which  I  fly  almost  every  weekend .  It's 
a  great  crowd  pleaser  and  a  joy  to  play  with.  I 
use  a  small  8mm  Sony  video  Walkman1*  to 
tape  each  flight  and  display  video  on  a  larger 
nine-inch  monitor  for  viewing  at  the  site.  And 
the  unused  seventh  channel  on  the  R/C  sys- 
tem was  put  to  use  driving  two  solid  state 
relays  which  control  the  TV  system. 

Future  Images 

Results  have  been  so  encouraging  with  this 
simple  system  that  I  am  preparing  to  test-fly  a 
miniature  broadcast  quality  2  GHz  transmit- 
ter on  loan  from  the  manufacturer.  I'll  be 
running  tests  at  KTVU-TV,  where  I  am  em- 
ployed. We'll  be  using  our  existing  2  GHz 
electronic  news  gathering  (ENG)  equipment. 

This  will  give  us  the  ability  to  put  the  heli- 
copter on  the  air  live  from  just  about  any- 
where within  a  radius  of  several  hundred 
miles,  using  a  system  of  mountaintop  re- 
peaters, as  well  as  a  mobile  ENG  repeater 
truck.  That's  something  to  anticipate! 


Juan  Rivera  WA6HTP.  354  Marshall  Drive, 
Walnut  Creek  CA  94598, 


Number  1  ft  on  your  Feedback  card 
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Arms  Johnson  N18AC 
103  Old  Homestead  Hwy. 
N.  Swanz&y  NH  03431 

Notes  from  FN42 

4s  /  am  writing  this  column,  the  news 
reports  that  devastating  tornadoes  al- 
most wiped  out  the  downtown  and  sur* 
rounding  area  of  Limon,  Colorado,  dur* 
ing  the  night  (June  6/7)  Since  t  grew  up 
m  a  tornado  Deft  in  northeast  Kansas,  I 
feet  very  concerned  for  the  residents  of 
Limon 

One  item  in  the  report  caught  my 
ear  There  were  no  communications  in 
or  out  of  the  area  until  TV  news  teams 
from  Denver,  70  miles  to  the  northwest 
arrived  severaf  hours  later.  I  asked  my* 
sett  "What  about  hams?3'  The  closest 
repeater  listed  m  The  ARRL  Repeater 
Directory  was  at  least  60  miles  away, 
quite  a  haul  for  an  HT  or  mobile  unless 
the  repeater  is  on  one  of  the  10- 
1 4,000-foot  mountains  west  of  Denver 
and  Colorado  Springs. 

Not  that  there  should  be  more  re- 
peaters in  each  community;  I  am  just 
wondering  if  any  hams  provided  other 
sources  of  communications,  such  as 
HF  or  packet,  t  also  wonder  it  commu- 
nity leaders  had  emergency  plans  for 
such  circumstances,  and  whether  local 
hams  were  involved  in  the  planning 
and  implementation  of  the  plans. 

This  is  just  one  instance  of  many  dis- 
asters reported  around  the  world  daily. 
Were  they  prepared?  Are  we  pre* 
pared?  If  we  aren't  ready  or  don't 
know,  are  we  willing  to  do  something 
about  it?  Get  involved,  help  yoursett 
and  help  your  fellow  man  The  next 
disaster  may  be  yours. 

And  now  on  to  the  many  happenings 
around  the  world,— Amie  NIB  AC 

Roundup 

Egypt  From  Egyptian  Echos,  In 
1986  Egyptian  radio  amateurs  teamed 
up  and  formed  a  society  for  the  first 
time  In  about  50  years.  Egypt  Amateur 
Radio  Sociely  f  EARS)  is  now  five  years 
old,  and  growing!  ti  js  a  giant  step  to- 
wards reviving  a  civilized,  sophisticat- 
ed and  scientific  hobby  about  to  vanish 
in  Egypt. 

Egypt  was  once  the  only  country  in 
all  Africa  and  the  Middle  East  with  a 
radio  amateur  society.  Egyptians  had 
even  practiced  amateur  radio  before 
some  European  countries  did.  But  the 
situation  today  is  deplorable.  In  a  coun- 
try with  55  million  inhabitants,  there  are 
only  about  25  radio  amateurs, 

It  is  a  shame  thai  a  country  of  our 
size  and  stature  has  only  this  insignifi- 
cant number  of  amateurs,  whife  coun- 
tries new  to  the  hobby  have  thousands 
of  amateurs,  Let  us  look  at  the  statis- 
tics to  dramatize  the  issue.  Malta  has 
352  amateurs.  Cyprus  530.  and  Israel 
1350 — the  small  populations  of  these 
countries  notwithstanding, 

Why  are  there  so  few  amateurs  in 
Egypt?  Well,  the  problem  is  twofold. 
First,  there  are  bureaucratic  hurdles 
that  must  be  removed  if  the  hobby  is  to 
thrive  in  Egypt  once  again.  Second,  we 
cannot  vindicate  ourselves,  Egyptian 


amateurs,  of  our  role  in  the  build-up  of 
the  current  situation, 

Contrary  to  public  belief,  the  solution 
to  the  first  part  of  the  problem  is  easy 
We  can  meet  with  senior  officials  and 
they  will  definitely  take  all  actions 
needed  to  straighten  up  things.  It  is 
always  the  rule  that  the  higher  you  go 
up  the  governmental  hierarchy,  where 
visions  become  broader,  the  easier  is- 
sues can  be  resolved . 

The  bigger  pari  of  the  problem,  how- 
ever, rests  with  us— Egyptian  ama- 
teurs. It  is  our  duty  to  go  out  and  inform 
Ihe  masses  ot  this  great  hobby,  This 
newsletter  ts  intended  for  that  purpose, 
but  il  cannot,  and  should  not.  be  our 
only  effort  towards  educating  the  pub- 
lic We  should  do  our  best  to  recruit 
new  amateurs,  if  we  really  love  this 
great  country  of  ours.  We  can  go  to 
universities,  high  schools,  social  clubs, 
and  wherever  potential  amateurs  may 
be  found,  and  hold  seminars  on  ama- 
teur radio.  We  can  contact  newspa- 
pers, magazines,  and  radio  and  TV  sta- 
tions to  report  our  problems  and  reach 
out  to  the  large  sectors  of  Egyptian 
youth.  There  is  reason  to  believe  that 
these  channels  of  mass  media  will  be 
more  than  happy  to  help  us  and  carry 
our  message. 

Radio  amateurs  in  the  whole  world 
are  known  to  be  nationalistic,  and 
Egyptian  amateurs  should  be  no  ex- 
ception So.  let  us  roll  up  our  sleeves 
and  get  to  work.  The  task  may  be  diffi- 
cult, but  here  lies  the  challenge.  And  if 
we  don't  do  it,  who  else  will? 

[How  many  of  you  readers  can  sub- 
stitute your  country's  name  in  place  of 
Egypt  and  have  this  article  give  truth  to 
your  situation?  It  hits  the  nail  on  the 
head:  'if  we  don't  do  it,  who  else 
wili?"—Amie! 

Egyptian  Echos  is  a  monthly  news- 
letter (temporarily  published  bimonth- 
ly) of  ihe  Egypt  Amateur  Radio  Society 
(EARS).  It  is  free  of  charge;  send  an 
SASEto  be  put  on  the  mailing  list  of  the 
next  issue.  Send  news,  views,  com- 
ments, and  correspondence  directly  to 
the  editor.  Editor  Or.  Hamed  Nassar 
SU1HN,  PO  Box  1578,  Alt  Maskan. 
Cairo.  Egypt.  Bitnet;nassar@egfrcuvx 
AMTOR:  SUlHN@NKDZ(ORG  = 
1 4072  MHz), 

Japan.  From  The  JARL  News  The 
Japan  Amateur  Radio  League  (JARL) 
proudly  announces  its  Ham  Fair  "90,  to 
be  held  at  the  New  Mall  (Shinkan)  of  the 
Tokyo  International  Trade  Center  at 
Harumi.  Tokyo,  The  fair  will  run  from 
Friday.  August  24  through  Sunday,  Au- 
gust 26  Admission  FOR  ALL  3  DAYS 
will  be  900  yen  for  adults  and  400  yen 
for  children  under  15. 

This  fair,  which  last  year  attracted 
59,000  visitors  from  14  different  coun- 
tries, expects  to  welcome  several  focal 
as  well  as  foreign  dignitaries,  and  we 
urge  you  to  join  us  at  this  amazing 
event.  Special  commemoration  station 
BJ1HAM  will  be  operating  from  Ham 
Fair  '90. 

Another  item  from  The  JARL  News- 
letter: In  order  to  improve  measures  for 
dealing  with  disasters  more  effectively. 


the  Ministry  of  Posts  and  Telecommu- 
nications (MPT)  made  a  plan  to  ob- 
serve and  research  the  actual  state  of 
disaster  following  the  earthquake  in 
San  Francisco.  To  meet  ihe  request  of 
the  Ministry,  JARL  sent  Director  Yostv 
to  Arisaka  J  At  HOG  along  as  a  member 
of  the  'Mobile  Telecommunication 
Group"  under  the  leadership  of  Mr 
Kamei  of  the  Ministry  to  research  the 
extent  of  emergency  communication 
by  amateur  radio. 

The  Mobile  Telecommunications 
Group  arrived  in  Washington,  D.C.,  on 
January  31  and  from  there  proceeded 
to  New  York  and  San  Francisco,  They 
visited  the  ARRLf  and  among  other 
things  observed  actual,  on-the-spot 
outstanding  situations  of  emergency 
communication  during  the  disaster, 
and  a  new  communication  system  at 
FCC  and  AT&T. 

(How  many  of  our  countries  have 
sent  hams  to  study  emergency  com- 
munication in  other  countries?  Appar- 
ently Japan  *s  MPT  realizes  that  hams 
can  make  a  difference  in  emergency 
situations.  — A  rniej 

South  Africa  From  The  SARI  Bul- 
letin. Following  a  petition  against  the 
introduction  of  a  novice  licence  from 
individual  radio  amateurs,  the  Post- 
master General  (PMG)  asked  the 
South  Africa  Radio  League  (SARL)  to 
table  details  of  the  proposal  at  the 
AGM  The  draft  document  was  dis- 
cussed recently  and  the  concept  unan- 
imously approved  by  the  delegates 
present.  Some  branches  asked  that 
the  introduction  of  a  novice  licence  be 
expedited.  These  sentiments  were 
conveyed  to  the  PMG  who  assured  the 
SARLthat  the  matter  was  receiving  pri- 
ority attention.  The  draft  regulations 
are  currently  at  the  legal  department 
and  are  ex  pec  led  to  be  presented  to 
the  Minister  for  approval  within  the 
near  future. 

Other  news:  Reno  Faber  ZSSOF  and 
Peter  Strauss  ZS6ET  (73  Hambas* 
sador)  attended  the  fARU  Region  One 
meeting  In  Spain,  This  was  the  first 
time  in  six  years  that  the  SARL  was 
represented. 

Talwan,  From  a  letter  from  Frank 
Eskuchen,  W9ZNY/BV;  From  the  Out- 
side. .  .Looking In. 

When  ihe  business  brought  me  to 
Taiwan  in  1970  to  open  a  factory,  the 
normal  business  problems  kept  me 
away  from  ham  radio.  Came  1973  and  I 
met  Tim  Chen.  Came  1974  and  we 
erected  his  first  beam,  a  3-element,  20 
meter  high-gain,  and  thus  starts  my 
story. 

About  10  years  ago  a  typhoon  rolled 
the  beam  and  we  replaced  it  with  one  of 
the  same  type,  II  is  still  in  use  today. 

The  China  Radio  Association,  spon- 
sor of  club  station  BV2A/BV2B  is  to  be 
honored  and  commended  for  its  effort 
to  broaden  the  base  of  ham  radio  in 
Taiwan,  Through  the  years  they  have 
helped  a  succession  ot  improvements 
in  equipment,  location,  publicity,  and 
with  government  relaxing  the  regu la- 
lions,  a  fine  overall  ham  atmosphere. 

This  letter  could  be  filled  with  stories 
about  Tim  Chen ,  but  that  has  been  well 
said  m  magazines  and  radio  journals. 
Enough  that  he  is  my  besl  friend. 

Let's  took  at  what  has  happened 
here  from  an  outsider's  standpoint. 
(Hardly  an  outsider:  I  live  here,  pay  tax- 
es, and  ride  the  "Daredevil  Taxies,") 


I  vividly  recall  in  1974  when  the  asso- 
ciation awarded  me  a  beautiful  plaque 
for  assistance  in  installing  the  beam. 
I  was  filled  wilh  humiltty  to  think  that 
this  group  was  so  appreciative  of  my 
small  efforts.  It  was  later  shown  to  my 
radio  club  in  Florida,  not  as  my 
achievement,  but  as  an  indication  of 
the  style  of  members  of  the  China  Ra- 
dio Association. 

What  ras  really  changed  ihe  ham 
picture  in  Taiwan,  and  what  are 
the  effects  locally  and  internationally? 
Tim  has  been  the  grinding  force 
with  his  unselfish  push  for  more  opera- 
tors and  stations.  Wilh  its  new  opera- 
tors and  stations,  the  ham  world  now 
looks  on  Taiwan  as  a  friend  of  ham 
radio,  This  bulwark  of  Iriends  is  impor- 
tant to  any  nation.  As  one  listens  to 
ham  radio,  one  can  see  that  it  is  non- 
political  and  non-economic,  A  vast  im- 
provement. 

The  opening  of  Taiwan  ham  radio 
to  groups  of  operators  from  friendly 
nations  to  operate  for  a  limited  time, 
contacting  other  operators,  was  great. 
Ham  operators  around  the  world  were 
anxious  to  work  (talk  lo)  a  station 
in  Taiwan;  Tim  tried  gallantly  for  years 
to  meet  ttietr  demands.  Many  previous* 
ly  frustrated  hams  can  now  say, 
"I  have  worked  Taiwan/"  and  thank 
Ihe  government  for  permitting  these 
expeditions.  Perhaps  the  most  dram  at* 
ic  change  from  an  outsider's  view- 
point is  the  recent  ruling  that  a  visiting 
ham  may  operate  from  a  Taiwan  sta- 
tion when  the  Taiwan  operator  is 
present. 

With  Taiwan  an  outstanding  elec- 
tronics exporter,  many  electronics  ex- 
perts and  buyers,  who  are  also  hams, 
travel  through  Taiwan  every  day.  The 
question  ilCan  I  operate?"  can  now  be 
answered  "Yes!"  To  the  visiting  radio 
amateur,  Taiwan  has  moved  into  the 
Developed  Mat  ion  status,  as  most  na- 
tions permit  this  [third-party  traffic]. 

Almost  as  important  as  the  legal 
changes  are  the  physical  changes.  For 
the  visiting  expeditions,  a  permanent, 
fine  location  was  found  on  top  of  a  14* 
story  building  with  wide  areas  on  the 
roof  for  all  types  of  antennas,  it  makes 
for  outstanding  signals  and  wide  cover- 
age Through  the  kindness  of  one  of 
the  association  members  (Mr.  Hu)  the 
basic  station  is  now  in  a  penthouse 
atop  a  1 2-story  building,  with  a  door  to 
the  roof  and  access  to  all  antennas. 
What  a  signal  output!  Very  impressive! 
What  else  to  say,  and  where  to  go? 
Like  most  projects  of  a  worthwhile  na- 
ture, this  goodwill  ham  radio  station  did 
not  come  about  by  any  single  effort 
Hie  members  of  Ihe  China  Radto  Asso- 
ciation and  the  Taiwan  government  are 
to  be  commended. 

What  for  the  future?  Nothing  Is  per- 
fect, but  if  is  hard  to  see  any  changes 
that  would  improve  international  rela- 
tions at  this  time  With  the  liberation  of 
the  rules  and  cooperation  of  Taiwan 
operators,  the  occasional  pressure  to 
license  foreigners  Is  not  important. 
From  a  local  standpoint,  the  opening  of 
2  meter  frequencies  would  be  great 
With  such  a  large  group  of  electronic 
experts  in  Taiwan,  it  could  bring  many 
to  ham  radio  and  would  be  a  step  for 
foreign  hams. 

In  closing  I  want  to  convey  my  thanks 
to  the  CRA  for  their  kindness,  and  re- 
mind 1  hem  of  these  many  accomplish- 
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Engineering  Consulting's  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*  AutopatcfrCW  Praetice'Rotor  Control 
*  Voice  Meters*  Paging'Logging'Polite  ID's'Packet  Voice  B,8.S. 


Model  CS64S 
$  359.95 


FT *57;  7E7^B0.7T6:T*? 
TS44£:»tt;140 
M4;TE1      VHF 

lhwt 


INV 


FT  72TR; 787:  73B 
T3  7ii;  ftH;  6flQ 


PA1  C-M 


Controller  Features  Autopatch  £  ffe verss 

'Change  variables  remotely  MOOO  (18  dlqil)  lei  #  s  slor*d 

from  louchlcnes  or  Packet  'Quick  dial  &  quick  answer 

^Unlimited  voice  vocabulary!  'Directed,  general  page 

'Alarm  Clock,  auto  execute  "Selected  restricted  patch 
"individual  4  digit  user  codes  'Telephone  control  Input 

'Disk  &  Printer  logging  of  Dual  Combined  Remotes 

users,  lei  #*s,  lapsed  time  *1S  Macro  Scan  memories 

"IS  Rotating  Polite  tD's  'Scan  up  down;  lOOKz  steps 

'IS  External  relay  controls  "Monitor  &  lock  modes 

*  2,  5,  4  CTCSS  Tone  Paging  'Operate  splits,  combine  HF 

tW  Practice  with  voice  &  VHF  radios  as  Dual  VFO's 

"Security  mode,  T.tone  mute  'Automatic  mode  selection 


'Voice  announces  each  user  Talking  S  Mettt;  Voltmeter 
ii  sign  when  loggmg  on       'Voice  Beacon  rotating  msoJ  wanual  {WfchUNPEP)  mnijs  zgjjQ 


Includes;  Interface, 
disk,  cables,  Manual 


Ultra  Options 


Add  duplex  tel.  Remote  Base  con- 
trol &  3  way  patch. .TLCN.  3159,35 
External  relays;  3  DPDT  relays  +5 
Open  Co!  Trans.  Sw  ...CS  0,. $89.95 
'Rotor  control  DC  to  digital  display 
&  Voice;  for  ail  rotors  ,.NM1... $59.93 
'2  Voice  Meters  &  2  Alarm  Inputs 
S  Relay  On/Off  Control.  PKB.5 159.95 
'Reprogram  &  Control  via  Packet: 
Packet  to  V&ce  BBS  PK1  ....$8S\95 
'EPROM  Autoboot  CART    .5109.95 
X64  &  1541  1 2 V. Switching  supply 
crystal  controlled  ...DCPSL,-S129  95 
'Okgital  Voice  Rec  PB  32  or  64  sec. 
vo«c«  Mailbox  &  ID Taii.DVM  Si 79.95 


Computer  Control  I  Touchtone  Decoder     Decode-A-Pad 


riMini 
U  Cat 

Allows  H.T.  to  scan  100 
Channels  &  programs 

Lt  for  field  use!  Digital  "S" 
Meter;  comment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sec. 
Hardware,  cables.  &.  disk 
included  lor  C64  or  IBM 


Model  727       $49,95 


AUDIO  BLASTER 


L"  11*  lievlVi*  !■  LH I  L*t" 


ITi.* '111  *i 


expansion  4  relay  option 


)  li^iil 


QUAD 


TSDQ 

8/30  V  &  audio  In;  Field  Pro- 
gram 50,000  Codes;  Mom.  & 
Latching;  DPDT  Relay; Wrong 
digit  reset;  LED  f  Of  digit  valid  & 
laich;  inc.  24  pin  connector 
QUAD  option  adds:  four  2 
Amp  retays;  5  digit  master 
oniotf  control  for  each  reiav. 


TSDQ  $89,95  QUAD  S9S.95||F_  |  DCPS$T29^95^ 


Digital  Voice  Recorder 


1 1  ,-ti^i  n  rm  rv» :  ^rrjt  w 


300  Baud  Interface 


Usa  with  all  computers 
Decodes  16  touchtones 
Includes  Basic  program 


DAP    S  99.95 


1ZVo«C64 
SWITCHER 
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=au 
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r   yfrilura  Audio  Amp 


Module  installs  inside  all  HTs? 
i  watt  audio  amp  \  When  ii  needs 
to  be  loud  I  installs  in  15  Mm.  Use; 

police,  fire  I 


Model  AB1S  $24.95 


ENGINEERING  CONSULTING 
5S3  CANDLE  WOOD  ST. 
BREA.CA.  92621 
TELEPHONE:  714-671*2009  i 
FAX:  714-255-9984 
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AMERICAN  EXPRESS 
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'Records  32  Of  64  Sec. 
studio  quality  audio 
'Use  tor  aulo  CO,  ID 
tail,  Mailbox,  Local  or 
Ionic  control;  Up  lo  76 
selectable  messages! 

Includes:  1  Walt  audio  amp;1  Meg  HAM; 
Mle  &  Spfcr  Jacks,  vol.  control;  Req.  9  to 
12V;  interfaces  to  Ultra  Com  Shack  €4 
Ver  a.O;  Provides  Digital  Voice  CO,  ID 
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tail.  Marlbox,  bulletins! 


DVM    $179,95 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems. 

40  to  1000  Mhz  tuned  to  your  frequency 
5  large  helicaf  resonators 
Very  high  rejection 
tow  noise — hrgh  overload  resistance 
8  do  gain — ultimate  rejection  )80  db 
GaAs  fet  option  (above  200  Mhz) 
Cast  aluminum  enclosure 
*N.  BNC,  and  $0239  connector  options 


Typical  rejection: 

±600Khz  fa  145  Mhz:  28db 

±  1 .6  Mhz  @  220  Mhz:  40db  (44db  GaAs) 

±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs) 


±20  Mhz  #  800  Mfu:  65db 
r  20  Mhz  &  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 

ID-2B 


•Up  to  8  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  timer 
*"ID  over  votce  inhibit" 

•Low  power  Option 
•Modular  design 

•Message  selection  via  binary  input — 
TTL  levels 
•Size;  2.7  x  2  6  x  077p 

The  ID-2B  provides  required  slat  ton  identification  without  troublesome 
diode  programming.  The  "ID  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 

[D-2B  Wired/Tested  $99,95  ID-2B-LP  Low  Power  $1 09.95 


GLB  ELECTRONICS. INC 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716*675-6740     9  to  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


ments.  They  go  far  beyond  the  borders 
of  Taiwan.  Sometimes  we  are  so  close 
that  we  do  not  see  I  see  for  all  of  you 
[Frank  Eskuchen,  W9ZNY/BV,  %PO 
Box  30-547.  Taipei.  Tatwan.  Republic 
of  Chma.) 


BRAZIL 

Carfas  Vianna  CameifO  PY1CC 
Rua  Afonso  Pern  49/701 -TUUCA 
2Q37Q  Rio  tie  Janeiro- RJ 
Brazri 

PQ2— Toca  nt  i  ns— 
A  New  Brazilian  State 

Due  to  its  continental  dimensions, 
geographical  characteristics,  econom- 
ic and  political  interests,  and  national 
needs,  Brazil  now  and  then  creates 
new  states  by  means  of  strategic  divi- 
sions of  its  territory,  to  enhance  de- 
sired development  in  some  nol-so-de- 
veloped  areas. 

Tocanlins  State,  the  latest  state  cre- 
ated, is  the  result  of  the  political  and 
geographic  division  of  Goias  State,  the 
northern  part  of  which  now  forms  an 
ample  area  right  in  the  center  of  Brazil 
For  us  radio  amateurs,  thrs  means  a 
new  prefix,  PQ2,  and  the  excitement  of 
hunting  a  new  one  for  our  files.  Some 
lucky  guys  here,  working  for  the  airway 
companies,  are  starting  a  kind  of  ex- 
pedition to  Toca nli ns  Stale  whenever 
their  pfanes  land  there,  and  heavy  pile- 
ups  and  plenty  of  OSOs  pay  for  their 
efforts. 

Brazil  now  has  27  different  prefixes 
for  Classes  A/B  radio  amateurs  and 
TO  series  from  PU1  to  PUB  for  Class 
C  beginners,  10  ZY  series  lo  the 
10  Regions  from  1  lo  0  (islands  includ- 
ed), and  still  several  ZV-ZW-2X  and 
ZZ  for  special  calls  Very  special 
calls  can  go  to  usual  coolest  winners, 
provided  lhal  Miey  have  been  among 
the  5  first  places  in  &  international 
contests. 

Keep  an  eye  on  Brazilian  calls,  you 
prefix  hunters,  for  OSOing  the  whole 
Brazilian  series?  [Cart  sent  a  fist  of  the 
prefixes  and  class  information,  but  it  t$ 
too  lengthy  to  pface  in  the  column. 
Check  for  ii  on  the  73  BBS  tn  73  Inter- 
national StG  as  'Brazilian  Cattsigns  ' 

— Amiej 


ISRAEL 

Ron  Gang  4XSMK 

Kibbutz  Vrim 

Negev  MPO  85530 

Israel 

Packet  4XIMK@4Z4$V 

No  More  Banned  Countries!!! 

For  the  last  43  years  since  our  coun- 
try gamed  its  independence,  relations 
with  our  neighboring  countries  have 
been  somewhat  less  than  friendly, 
to  say  the  least.  This  has  been  reflect- 
ed by  the  general  prohibition  of  ama- 


teur radio  contacts  with  those  coun- 
tries not  having  signed  a  peace  treaty 
with  Israel  DXers  going  after  a  coveted 
spot  in  the  DXCC  honor  roll  have  re- 
sorted to  a  If  kmds  of  devious  means  to 
secure  QSLs  at  the  risk  of  losing  their 
licenses. 

Now;  after  lobbying  by  the  Israel  Am- 
ateur Radio  Club  (I ARC}  the  authorities 
have  rescinded  the  ban,  and  there  are 
no  more  out-of-bound  countries, 

Here  is  a  translation  of  the  historic 
document  which  was  addressed  to 
Mr  Joseph  Obstfeld  4X6KJ,  the  chair- 
man of  the  I  ARC  on  the  25th  of  March 
1990:  "We  are  happy  to  inform  you 
that  our  office  has  agreed  in  principle 
to  your  request  and  has  decided  to  can- 
cel the  prohibition,  applying  to  Israeli 
radio  amateurs,  to  contact  the  coun- 
tries cited  in  Appendix  'CT  to  the  condi- 
tions of  the  amateur  radio  si  a  lion  li- 
cense (Algeria,  United  Arab  Emirates, 
Bahrain.  Tunisia,  Jordan,  Kuwait. 
Lebanon,  Libya,  Maurtania.  Morocco, 
Sudan,  Syria.  Oman,  Iraq,  Saudia  Am 
bia,  Qatar,  Popular  Democratic  Yemen 
and  Republican  Yemen  [The  two  Ye- 
mens  are  now  one  country— Arme] 
The  repeal  will  go  into  effect,  beginning 
with  the  date  of  this  letter  and  an  an- 
nouncement to  the  effect  will  be  sent 
directly  to  all  licensed  radio  ama- 
teurs       " 

This  repeal  of  the  banned  countries 
lisl  reflects  the  kind  of  thinking  that 
we  hope  will  lead  us  into  an  age  of 
enlightenment,  The  media  in  Israel 
have  taken  keen  interest  in  the  move. 
although  at  first  glance  it  would  seem 
that  the  possibility  of  DX  hunters  being 
able  ta  make  some  more  countries 
should  be  no  big  deal  to  anyone  How- 
ever, here  is  another  channel  of  com- 
munications  being  opened  to  our 
neighbors,  and  it  can  only  tide  well  for 
the  future.  Ham  radio  means  people 
talking  to  people,  and  countries  are. 
after  alt,  people. 

IARC  Representatives 
Return  from  Spain 

Peleg  Lapid  4X1 GP  and  Rod  Roden 
4X8RR  are  home  after  having  re- 
presented the  IARC  at  the  Inter- 
national Amateur  Radio  Union  (IARU) 
Regton  One  convention  at  TorremoH- 
nos,  Spain,  attended  by  representa- 
tives from  47  countries.  Some  of 
the  main  topics  dealt  with  were:  pre- 
senting a  united  stand  at  the  upcom- 
ing World  Administrative  Radio  Con- 
ference (WARC),  where  there  will 
be  strong  pressure  put  on  our  frequen- 
cy bands;  band  plans;  reducing  the 
number  of  contests  on  the  air:  and 
electromagnetic  compatibility  of  equip- 
ment. 

After  being  nominated  by  the  Hun- 
garian delegation,  Ron  4XBRR  was 
elected  Monrtonng  System  Coordina- 
tor for  IARU  Region  L 

It  was  announced  that  the  Agency 
for  the  Exploitation  of  Space  and 
the  Institute  for  Space  Research  at 
Haifa's  Techmon  University  are  at 
work  planning  an  Israeli  sat  el  Hie  with 
amateur  radio  aboard  for  educational 
purposes. 

In  the  closing  assembly,  ihe  ses- 
sion's chairman  read  out  the  official 
letter  of  the  JARC  chairman  regarding 
the  repealing  of  the  banned  countries 
list,  and  received  overwhelming  ap- 
plause from  the  delegates! 
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AMATEUR  RADIO  EQUIPMENT 


CALL 


CoAimll  I 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON.  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


CIRCLE  4     ON  READER  SERVICE  CARD 


THE  SUN  IS  STILL  SHINING  ON  TEN! 

DO  DX  ON  10  WITH  THE  RC1-2950  FROM  AXM  INC 
The  RC I-2J50  is  all  you'd  expecr  in  a  Top-oMhe-fine  ama- 
teur radio  iransceivrerafHJ  more1 

•Full  Band  Coverage 

•All  Mode  Operaiion— 

mcFuding  FM 

•Built  in  DUAL  VFO 

•10  Program  maWe 

Memories 

•CAP/WAflS  eapabte 

•Bright,  fiold  readout— 

and  much,  much  more 
MSfl  Pnce  S449  00 

AXM  Introductory 

Price  S279.95 

Cash  or  COO 


AXM   Incorporated 

Serving  (he  radio  amateur  who  needs  more 
than  an  amateur  radio. 

11791  Lwv  Street,  Suite  B 
Garden  Grove.  Califttmiji  92640    " 
Tel:  C7I4I  638-a807  FAX:  (7l4|  63S-9?5A 


CIRCLE  243  ON  READER  SERVICE  CAM) 


SAMPLE 
COPY! 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radios  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40s  &  50s  Radios  &  more... 

Free  20- word  ad  each  month.  Don't  miss  out! 

Free  Sample.  6-Montri  Trial  -  St 3. 
1-Year:  $24  ($36  by  1st  Glass).  Foreign  -  Write, 

A.R.G.,  P.O.  Box  802-E6,  Carlisle,  MA  01741 


CIRCLE  27 1  ON  READER  SERVICE  CARD 


Pt^W^$9.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in* 
structions  and  frequency  lists  needed  to  allow 
you  to  receive  a  vast  variety  of  digital  broad- 
casts transmitted  aver  shortwave  radio  with 
any  IBM  PC  or  Compatible  computer.  The 
product  consists  of: 
Demodulator 

Digital  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FEC  {forward  Error  Correcting 
Code),  SELCAL  (Selective  catling  transmis- 
sions), and  NAVTDC 

ADVANCED  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentation 

Auto  Calibration  and  Code  Recognition 

Continously  Tunable  Filter  Frequencies 

Variable  Shift 

Adjustable  CW  Filter  Sensitivity 

Farnsworth  Code  Compatibility 

Unattended  Capture  and  Printing 


Software  Systems  Consulting 

150  A vend. a  Cabrillo  "C" 

San  Clemente,  CA  92672 

(714)  498-5784 


The  Epitome  of  Excellence 


vice 


■  II 


Sli 


:T  % 


!f 


Elevate  the  status  of  your  repeater  with  the  RC-850  Repeater  Controller. 


Ever  heard  a  really  great  repeater? 
One  that  sounds  superb?  Is  fun  to 
use?  And  benefits  its  users  through 
its  wealth  of  interactive  features? 
Chances  are.  if  s  controlled  by  an  ACC 
RC-850  Repeater  Controller, "  Because 
more  discriminating  repeater  owners 
choose  ACC  controllers  for  their 
systems  than  any  other.  And  the  850 
leads  the  industry  in  performance. 

The  '850  is  extensively  programmable, 
using  interactive  Touch-Tone  entry 
and  voice  response,  or  a  computer 
terminal.  Ail  remotely!  From  access 
codes  to  its  operating  schedule,  nearly 
everything  can  be  easily  changed . 

The  patch  supports  local  and  radio- 
linked  phone  lines.  A  three-tiered 
system  offers  flexibility  in  call  routing, 
assignment  of  privileges  and  control. 
The  250  autodial  slots  support  even 
the  largest  groups. 


The  Touch -Tone  activated  mailbox  lets 
users  leave  messages  for  each  other. 
The  system  will  leave  you  messages  if 
you  miss  a  reverse  patch  or  alarm. 
Paging  support  Includes  all  popular 
tone  formats  so  users  can  always  be 
available  without  having  to  listen. 

Multi-band  Unking  extends  your 
repeater's  range,  ties  your  repeater  to 
others  for  emergency  and  public 
service  activities,  and  lets  you  benefit 
from  the  elevation  of  your  repeater  site 
for  working  all  bands.  Individual  user 
codes  offer  secure  access  to  selected 
functions  to  bar  unauthorized  use. 

The  top-of-the-line  *850  distinguishes 
Itself  as  a  stellar  performer  on 
hundreds  of  repeaters.  And  it  can  do 
the  same  for  you.  Learn  more  about 
how  to  enrich  your  repeater  system 
by  contacting  us  directly 


advanced 
computer 
controls,  inc. 


235S   W&lsh   Avenue,  Santa   Clara,   CA     95051      f40ft)  727-3330 


CIRCLE  250  ON  READER  SERVICE  CARD 


CIRCLE  1  ON  READER  SERVICE  CARD 
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Number  1 9  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
appear  in.  For  example,  if  you  want  it  to  appear  in  the  June  issue,  we 
should  receive  it  by  March  31.  Provide  a  dear,  concise  summary  of 
the  essential  details  about  your  Special  Event. 


AUG  J-5 


OKLAHOMA  CITY  OK  Central  Oklahoma 
Radio  Amateurs  will  sponsor  the  17lh  annual 
Ham  Holiday  which  will  also  be  the  ARRL 
Oklahoma  Stale  Corwenhon.  at  the  Lincoln 
Plaza  Convention  Center.  Doors  open  al  8 
AM  Saturday  and  Sunday  and  al  7  PM  On 
Friday.  Admission  is  $8  advance.  S10  at  the 
door,  Flea  Market  tables  are  $7  in  ad  van. 
$9  at  the  door  Banquet  tickets  are  SB  50 
Scholarship  fund  tickets  are  $2  each  or  3  for 
15  VE  Exams  Taik-m  on  147  03*  and 
444  20  -  (PL  is  1413*  Send  registration  to 
CORA,  PO  Box  95942  Oklahoma  City  OH 
73  \ 43-5942 


AUG  4 


LANCASTER  PA  The  Red  Hose  Repealer 
Association  is  sponsoring  its  annual  Comput- 
er Fast  at  the  McCaskey  High  School.  Van- 

dors  7  AM,  public  9  AM-3  PM  Admission  $4, 
Children  under  14  free  with  a  paying  adult. 
Tailgalirtg  on  firs!  come  basis  (if  weather  per- 
mits), $5  per  space.  8"  tables  $22each.  5  orB' 
tafates  $1B  each.  Tables  resold  unless  occu- 
pied by  10  AM  Advance  reservations  and  in- 
to; James  Umitta,  399  Lampeter  Road,  Lan- 
caster PA  17602  {7t7\  29 1 -905Q  Please 
enclose  a  SASE  Talk-in  on  1 4?  0 1 5f  B 1 5 


AUG  4-5 


JACKSONVILLE  FL  rt>e  Greater  Jack- 
sonville Amateur  Radio  &  Computer  Snow 
«iN  be  held  at  the  Prime  Qsbom  Convention 
Center  from  9  AM -5  PM  Saturday  and  9  AM- 
3  PM  Sunday  Registration  $5  al  the  door 
Tables  Si 2  tor  Saturday  only  or  $15  tor  the 
weekend  Power  at  extra  charge.  For  swap 
tables,  contact  Wade  Rhyne  AJ4J,  Box 
t1$82,  Jacksonville  FL  32239.  For  other  In- 
formation wrfle  Greater  Jacksonville  Hamfest 
A&sn  .  Box  J  0623.  Jacksonville  FL  32207 


AUG  5 


BERRVV1LLE  VA  The  40th  annual 
Winchester  MamfesL  sponsored  by  Ihe 
Snenandoati  Valley  ARC,  will  be  held  at  the 
Clarke  County  Runt  an  Fairgrounds.  Rte  7 
from  7  AM-3  PM  Gate  admission  s  $5.  chil- 
dren under  12  and  spouses  free  Advance 
admission  is  $4  with  &A££  before  July  15 
Tatlgaters  and  limited  tables,  S7  VE  Exams 
at  9  AM  rn  Cooley  Element  ray  School ,  across 
from  Fairgrounds  Talk- in  on  146  221  82  and 
146.52  simplex  For  lurther  info  contact  Wal 
ter  Johnson  WA4HVU,  at  {703}  667-1474  or 
write  SVARCt  PO  Box  139,  Winchester  VA 
22601 

CROOKED  LAKE  IN     Trie  1st  annual  Land 
of  Lakes  Angola  Hamfest  will  be  held  at  Ihe 
Steuben  Counly  4  H  Park  from  6  AM-2  PM 
Free  parking   Camping  available   Advance 
donation  $3.  $4  at  ihe  door  Table  charge  $5 
Trunk  sales  $2   For  tickets  and  info  wnte 
Land  of  Lakes  Angola  Hamfest  PO  Bo*  465. 
Fremont  fN  46737 

RANDOLPH  OH  The  Portage  ARC  Jnc  will 
sponsor  its  fifth  annual  Mamtair  at  ihe 
Portage  County  Fairgrounds  from  6  AM-4 
PM  Tickets  are  $3  advance.  $4  at  me  gate 
Children  under  i£  free  Indoor  tables  SS 
each,  Flea  market  spaces  S3  each  Computer 
hobbyists  welcome  Mobile  check-m  on 
145,390  - .  Conlacl  Joanne  Sotak  KJ3G/8, 
Portage  ARC  Inc.,  9971  Diagonal  Rd„  Man- 
tua OH  44255.  (216)  274-B24Q. 


AUG  11 


PARKERS  BURG  WV  The  Mid-Ohio  Valley 
ARC  will  sponsor  a  Hamlest  from  GS00- 1 700 
local  time  Free  park irnj  Admission  52  T 
in  146  145/  745.  146  371  97  and  146  52s«m- 
pie*  Contact  Ron  Fmretl  WD8RGZ  {614} 
423-5432 Or  Bill  WFBU  (304}  435-7777  Of 
write  MOVARC.  18  W  Staunton  Aim,  Park- 
ersburgWV  26101 

RHtN&LAKDER  Wl  The  11th  annual 
Rhinefanderrromahawk  Swapfest.  co-spon- 
sored by  the  Northwoods  ARC.  The  Torna- 
hawk  Repeater  Assoc  .,  the  Oneidea  County 
ARES  and  the  Rhlnelander  Repealer  Assoc, 
will  be  held  al  the  Rhmelander  Ice  Arena  from 
9  AM.  Set  up  at  7  AM.  Admission  S1.  Free 
tatlgating  Auction  a l  t  PM  3  x  8  tables  can 
be  reserved  lor  $5  each  Tatk-m  on 
Rhmelander  repeater  146  34/  94,  Tomahawk 
repealers  144  83H4&  43  and  223  76/222  1 6 
Contact  Leonard  Bauman  K9RMN.  804  tin- 
coin  St  Rhmeiander  Wf  54507  (715}  369- 
3296  Or  (715}  36^5564 


PETOSKE  Y  Ml  The  Strarts  Area  ARC  (affitr- 
E::Ed  writ!  ARRLClub  £1GS3),  will  sponsor  Ra 
151h  annual  Swap  Shop  from  8  AM-l  PM  al 
the  Fairground's  4H  building.  Admission 
S2.SQ  at  the  door  Tables  S3  for  S  Splits 
allowed.  Self-contained  RV  parking  on 
grounds.  Talk-In:  146,06/ 68  or  52  Contact 
Irene  N3HBT,  (675)  539-8986  or  Clark 
KABUL  (6W}  582-6455 

SWANZEY  NH  The  OSO  Wireless  Assoc. 
and  the  MRHS  Band  will  co-sponsor  an  out- 
door Ham  Radio  and  Electronic  Fieamarket  at 
the  Monadnock  Regional  High  School  from  8 
AM-4  PM.  Set  up  at  7  AM  Donations  Si 
buyers.  S4  sellers  VE  Exams  at  10  AM  Talk- 
in  on  147  375  *  Keene  Machine,  and  146  52 
simplex.  Contact  John  Goodwin  N1BAP. 
RFUi  Box  4Q8C  Keene  NH  03431  (603) 
352-9 1 53. 

ESSEX  JUNCTION  VT  The  Burlington  ARC 
will  sponsor  a  Hamfest  al  the  Champlam  Val- 
ley Fairgrounds  Irom  8  AM -5  PM  Admission 
$4.  Tables  $5  on  a  first  come  basis.  VE  Exams 
at  2  PM  Talk-In:  146  94/-60Q  or  146.61/ 
-600  For  info:  Tom  Taylor  NlEXY,  (60S) 
893-4834  or  Joe  Tymeckt  NfOMP,  (802) 
893-6458 


AUG  11-12 


AMARILLO  TX  The  Panhandle  ARC  will 
hold  16th  Annua)  Golden  Spread  Hamfest 
which  w«U  be  hetd  at  the  AmanttoCivk:  Center 
Exhibit  Hail  tn  association  wilh  the  Amanita 
Chamber  of  Commerce  from  9  AM-4  PM  both 
days  Pre  regis!  rahon  S6.  $7  at  the  door,  Ex- 
tra chances  S2  Tables  $5,  Talk-m-  t40,67 
W5WX  repealer  Contact  Gotctsn  Spread 
Manifest,  PO  Box  1524,  AmanttoTX  79105* 
1524. 


AUG  12 


VALPARAISO  IN  The  Poner  County  ARC 
will  hoid  ils  9th  annual  Hamfest  at  the  Porter 
County  Fair  Grounds  starting  at  7  AM  Adults 
$5 ,  under  1 2  free  Table,  chairs  and  electncrty 
available  indoors  only  Overnight  camp*ng. 
Talk -in  146  775/  6  or  52  Contact  Cart 
KA9TAD.  (2m  759-4224  or  send  SASE  to 
PCARC.  PO  Box  f  782.  Valparaiso  IN  48384 

WARRINGTON  PA  The  Mid- Atlantic  ARC  s 
Hamfest  '90  will  be  at  the  Bucks  County 
Dnve-ln  Theater,  on  US  61 1  Buyers  admitted 
ai8  AM  fiiJgaieset  up  7  AM.  General  admis- 
sion S3  Tailgate  space  S2.  Talk-in  147.06/R 
and  146  52  simplex.  For  info  call  Al  Mtislin 
W3D2I,  (2 15}  446*4936. 

GEORGETOWN  KY  The  ARRL  Central 
Kentucky  Hamfest.  sponsored  by  Ihe  Blue- 
grass  ARS,  Inc  will  be  hetd  from  6  AM-4  PM 
al  the  Scott  County  High  School  Outside  flea 
market  space  free  with  paid  admission  for 
each  person  over  12  yean,  of  age.  Tickets  S5 
in  advance.  S6  at  the  gale-  Commercial  ven- 
dors' tables  are  S 12  each  if  prepaid  before 
August  i  SIS  each  after  August  1 1  For  info  or 
tickets  send  SASE  to  Btti  DeVore  N4DfT.  1 12 
Bngadoon  Parkway.  Lexington  KY  40517,  or 
call  evemngs  (5061 273-8345. 

ST*  CLOUD  MN  The  St  Cloud  ARC  Ham- 
fest will  be  held  at  the  Whitney  Senior  Center. 

Tickets  $3.  Exlra  ticket  S2.  Talk-in:  34/94  pri- 
mary, 615/015  secondary  Contact  SCARC, 
Box  141 T  St  Cloud  MrV  56302 

GEORGETOWN  KV  The  Cenlrai  Kentucky 
ARRL  Kamfost.  sponsored  by  the  Bluegrass 
ARS.  Inc  .  will  be  at  the  Scott  County  High 
School  from  &  AM-4  PM.  Advance  tickets  $5. 
$6  al  the  gale  Commercial  exhibits  m  air 
conditioned  facilities,  Outside  ilea  market 
space  fee  with  paid  admission  tor  each  per- 
son manning  the  display.  For  info  or  tickets, 
SASE  to  Bill  DeVore  N4DtT  ri2Bngadoon 
Parkway.  L  extngton  KY  405 1 7 


AUG  13 


BOULDER  CO  The  Bouioer  VE  Team  will 
be  testing  at  the  American  Legion  beginning 
al  7  PM.  For  info  and  lo  pre-regisler,  call 

Barbara  McCtuno  N&BWS,  (303)530-  1872. 


AUG  17 


VERONA  NY  The  Madison-Oneida  ARC 
holds  VE  Exams  the  third  Friday  of  every 
month  at  Ihe  Madison-Oneida  BOCES.  be- 
ginning at  7  PM,  TaJk-sn  on  145  37  Contact 
Leonard  Popyack  WF2V.  (3i5}  853-8974.  or 
radto  14€  :5  37.  WF2V  &  WA2TVE.  or 

POPYACm  WPS2G.RADC  AF WL 


AUG  19 


GEORGETOWN  DE  The  Defmarva  Ham 
test  will  be  held  at  the  Delaware  Tech  Comm 
Coll  from  8  AM  to  4  PM  Inside  tables  $5. 
Tailgate  $3,  Taik-im  147.075  and  224. B4  For 
I  able  reservations  and  info  write:  Defmarva 
Hamlest,  Route  2  Box  244G,  Georgetown  DE 
19947. 

C  A  M  BR  tOGE  MA  The  MtT  Electron  ics  Re- 
search  Soc  and  Ihe  MIT  Radio  Soc  will  hold 
a  Tailgate  Electronics/Computer/ Amateur 
Radio  Flea  Market  form  9  AM-2  PM  at  Albany 
and  Main  Streets  Free  off-street  parking 
Covered  tai  fgate  area  available  for  all  sellers . 
rain  or  shine  Admission  Si  SO  Sellers  $5  in 
advance.  S3  per  space  at  the  gale.  Includes  1 
admission  Set  up  at  7  AM  Contact  (617} 
253-3778  Mail  advance  reservations  before 
the  Slfi  to  W1GSL,  PO  Box  82  MIT  BR  .  Cam- 
bridge MA  02139 


AUG  25 


TOPEKAKS  The  Washburn  RC  (Washburn 
Univ.}  will  sponsor  FEST  1990  at  Ihe  Wash- 
burn Univ  *rv  Whiting  Fieidhouse  from  10 
AM-3  PM  Set  up  at  9  AM  Admission  $3 
advance.  S4  at  the  door  Swap  tables  $5  in 
advance.  S7  al  ihe  door  Children  under  10 
free  if  with  an  adult  TaJk-m  1 46  355  .  Con- 
tact Washbum  Radio  CtuO  c/0  Rob  Naif  WV/ 
OS.  2612  SW  Armwhead  Rd '..  TbpeJta  KS 
68814  Please  include  an  SASE  Make 
checks  payable  to  Washburn  Unw 

ITHACA  NY  The  Tompkins  County  ARC  will 
sponsor  the  Finger  Lakes  Hamlesl  at  the  New 
York  Slate  Armory  Handicapped  accessible 
Tickets  53  in  advance.  $4  at  Ihe  gate  Tailgate 
$2  Indoor  space  call  for  price  Under  i  e  free. 
Daycare  available  ages  2  up.  For  tickeis  or 
table  info  send  SASE  to:  T.  C.A  fl.  &.',  PO  Box 
4144,  Ithaca  NY  14852*4144  or  call  Larry 
King  N2GFWm  (607)  347-4313 


AUG  25-23 


DAVTON  OH  The  Dayton  Microcomputer 
Asso  .  Jnc  will  sponsor  Computerfest  '90  at 
the  Hara  Conference  &  Exhibition  Center, 
Free  parking  Admission  is  S3  each  day.  Chil- 
dren under  12  free  when  accompanied  by  an 
adult  For  into  call  (5131  263-FEST  For  up- 
daies  call  our  BBS  at  (513)  293- 1754.  300/ 
1200/2400, 8,  t,  none 

MARYSVILLE  OH  The  Union  County  ARC 
will  sponsor  the  15th  annual  Marvsvtlle  Ham- 
fest at  the  Fairgrounds  Saturday  evening  and 
Sunday.  Free  entertain  men  I  on  Saturday 
evening.  Free  overnight  camping  Admission 
is  S3  advance  or  S4  al  the  gale.  For  info  con- 
lad  Gene  Kirby  W8BJN,  13613  US  36, 
Marysrilte OH 43040  (5 13) 6440488. 


AUG  26 


MULLICA  HILL  NJ  The  Gloucester  County 
Afl  C  will  sponsor  a  Hamfest  at  the  Gloucester 
County  4-H  Fairgrounds  from  8  AM-4  PM 
Set  up  at  6  AM  Admission  S3  50  advance.  54 
at  the  gate  Tailgate  $6  with  electricity.  $5 
without  Ticket  needed  with  tailgate  space. 
VE  Exams  9  AM  Talk  m  147  t &  78.223  06, 
224  66  repeater.  14652  simplex  starting  at  6 
AM  Send  SASE  and  check  to  GCARC  Ham 
resr.  PO  Box  370,  Pitman  NJ  0&07h  For  info 
call  KE2NY  (609)  933-0213  or  club  phone 
(609)  478-4738 ar\ti  leave  message. 

LEBANON  TN  The  Lebanon  HamlesL 
sponsored  by  the  Short  Mountain  Repeater 
Club,  will  be  at  the  Cedars  of  Lebanon  State 
Park,  US  Highway  231.  from  7  AM-3  PM. 
Outdoor  facilities  only  Exhibitors  bring  your 
own  tables  Space  available  on  a  first  come 
basts  Talk -m- 146.31/  9t  Contact  Mary  Alice 
FanmngKA4GSB,  4936Danby  Or.  Nashvtlte 
TN3721 1  (615)  832-3215 

SPECIAL  EVENT  STATIONS 


JUL  20 -AUG  5 


SEATTLE  WA  The  Fori  Lewis  Amateur  Ra- 
d  io  Ac  1 1  vi  I  y ,  W2U  S  A ,  w  i  II  be  1  be  of  f  ioa  I  station 
for  the  Goodwill  Games  Operation  will  be  on 
the  lop  15  kHz  of  the  General  portion  of  the 
S0f  4Q\  20.  15.  and  18  meier  bands.  10  meter 
operation  will  be  in  Ihe  Novice/Tech  portion  ol 
Ihe  band.  For  a  OSL  send  a  *tO  SASE  to: 
Commander,  t  Carps  and  Fort  Lewis.  AF2M- 
PAK4H  Ft  Lewis  WA  98433-5000. 


AUG  1-6 


SAN  BENITO  TX     The  San  Benito  ARC  will 


operate  WA2VJL  io  celebrate  me  2nd  annual 
Dog  Days  of  Summer  Exchange  local  weaih- 
er  conditions  and  general  weather  facts  ol 
your  QTH.  Frequencies:  21  350. 23  325  SSB; 
14  030  CW  (CO  DOG)  with  operation  from 
1900UTC-0300UTC.  For  unfolded  cerlificale 
send  9V2  x  1 1  size  SASE  and  QSL  card  I o 
San  Bemto  ARC.  ARRL  «2247  SSC,  Attn 
Brenda  V  Ryan  OSL  Mgr .  PQBox  1382,  $an 
Bentto  TX  7838$. 


AUG  3-5 


WIESBADEN  WEST  GERMANY  The  Wies- 
baden ARC  will  sponsor  DA1WA  on  the  1st 
annual  DX-pedlion  lo  the  Castle  Fran  ken- 
stem  from  Friday  2000UTC- 1 300UTC  Sun- 
day  FreQuencies  tO-SOm  SSB  and  CW.  us- 
ing 100  watts  and  wire  antennas.  A  special 
QSL  card  is  planned  OSL  wa  the  bureau  or 
direct  to  DJ&PU. 


AUG  4 


MIAMI  FL    The  Active  Duly  Coast  Guard  and 
ol  her  guest  operators  win  operate  AB4MT 
from  the  U.S.  Coasi  Guard  Communication 
Station  lo  celebrate  Ihe  200th  Anniversary  of 
Ihe  U.S.  Coast  Guard  from  0000Z-24002 
Frequencies:  060  KH*  on  7.  14,  21.  and  28 
MHz  CW;  7260,   14260.  21350.  28450  KHz 
SSB    A  Special  Edition  "Col lectors  item" 
OSL  card  will  be  issued  for  all  2-way  coniacts 
and  include  a  pamph  tet  of  ■  n re  rest  i ng  C  G  into 
OSL  to  USCG  Communtcattort  Station  Miami 
FL—NMK  16001  $W  UTjhAve..  Mtamt  FL 
33 1 77- 1699.  or  ma  AB4MT  CBA. 


AUG  4-5 


TITUSVILLE  PA  The  Oil  Creek  Valley  Ra- 
dio Soc.  will  operate  N3GBH  lo  commemo- 
rate ihe  fiflh  year  of  operation  ol  the  Oil  Creek 
&  Tiiusville  Railroad,  onsite  at  the  historic 
Perry  Street  railroad  station  Saturday  from 
1300UTC^1900  UTC  Sunday  Frequencies 
CW  Novice  portion  of  60.  40  and:  15  meters. 
SSB:  Novice  portion  ol  to  and  General  por- 
tion erf  15,  20.  40  and  SO  meters.  For  special 
photo  QSL.  cancelled  from  the  only  operating 
railway  post  office  car  m  the  country,  send 
OSL  and  *i  0  SASE  to  Bill  Lyons,  Sr.  N3GBH. 
427  South  Drake  St    Tiiu$vt&ePAl63S4. 

BARNEGAT  LIGHT  NJ  The  Old  Barney 
ARC  will  operate  W20B  lo  commemorate  Na- 
tional Lighthouse  Day.  Frequencies:  CW: 
3540.  7  040,  14  040,  21  040,  28.040'  SSB 
3  900.  7275,  14  290,  21390,  28.390  FM 
146  835  rpl,  146.52.  For  special  QSL,  send 
SASE  lo  Joseph  Ffeishinger  Sr  NU2F,  75 
Joshua  Dr.,  Manahawkin  NJ  08050- 

BENTON  KY  The  Marshall  County  ARA  will 
operate  a  Special  Event  Station  to  celebrate 
Ihe  Steam  and  Gas  Show  at  Forgotten  Past 
Amusement  Park.  Frequencies:  20  kHi 
above  the  lower  phone  portion  of  the  General 
band  edge  and  29.367*  fof  ORM,  on  the 
Novice  portion.  For  certificate  send  SASE  to 
MCAFtA.  POBox  534 \  Benton  KY  42025 


AUG  5 


FISHERS  ISLAND  SOUND  NY  Tri-Cily 
ARC  will  mount  its  61  h  annual  DXpedition  lo 
Flat  Hammock  Island  and  will  operate  KA 1 BB 
from  1300Z-2000Z  Frequencies  Lower  20 
kHz  of  General  class  phone  andCW  bands— 
it).  15,  20  and  40  meters,  Ihe  center  of  io  M 
Novice  band,  and  the  2  M  SSB  band  QSL 
with  letter  suse  SASE  via  Tn-City  ARC,  Box 
686.  Groton  CT  06340 


AUG  6-11 


CUYAHOGA  FALLS  OH  The  Cuyahoga 
Falls  ARC  will  sponsor  AA3AA  for  the  53rd 
running  of  the  AJI- American  Soap  Bo*  Derby, 
Monday-Friday  from  22002-030QZ  Satur 
day  from  1 1 0OZ-2O00Z  F  requencies :  3  960 . 
14,240,  29420  For  certtticate  send  a  large 
SASE,  try  20  Sept  1990.  tw  CFARC.  Attn 
Mark  McMahon  KE8XO.  Box  614,  Cuyahoga 
Falls  OH  44222 


AUG  15    17 


BRIDGE  WATER  NJ  The  Somerset  County 
Office  ol  Emergency  Management  will  oper- 
ate WC2ADK  Aug  15-17,  from  1400Z-01 OOZ 
each  day.  to  promote  Amateur  Radio. 
R  A,C.e.S,  and  Pubfic  Service  at  the  annual 
4-H  Fair  Frequencies  Lower  25  kHz  of  Gen- 
era!  80- 10  meters  and  10  M  Novice:  visitors 
on  14532 s+mplex  Send  QSL  and  SASE  to 
Somerset  County  OEM/4H  PO  Box  3000. 
Somervitfe  NJ  08876 
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AUG  1S-19 


HAG  ER  S  TOWNMD  The  An  he  ram  Radto  Assoc  mil  spon- 
sor the  a  (I -new  Maryland/DC  OSO  Party  Aug  T8th  from 
16Q0Z-2359Z  Aug,  f  9th  Logs  should  be  mailed  to  I  he  corv 

lest  chairman  by  SepL  10,  1990.  For  into  comaci  WA3EOP, 
Contest  Chairman,  AnUetam  Radio  Association,  PQ  8ox  $2, 
Hagetstown  MO  21741  Marl  togs  lo  Antfatam  Radio  Assoc, 
PQ  Box  52.  hagemtown  MD  21741 


AUG  1B-19 


ENGLEWOOD  NJ  The  Englewood  ARA  Inc  tnvites  all  am- 
ateurs  the  worfd  over  lo  take  pan  in  the  3 1st  annual  New 
Jersey  QSO  Party  from  2D00UTC  Aug  1 8th -0700 UTC  Aug  1 9 
and  from  1 300UTC  Aug  T  9-020OUTC  Aug  20  Please  send  all 

inquiries  lo.Engtewood  ARA,  iVjfc,  PQ  Box  528,  Engiewood 
NJ 07631  0528 


AUG  19-26 


DETROIT  Ml  The  Jewish  Communrfy  Center  flacfio  Club 
wit!  operate  Station  KfiPBQ  dunng  the  1990  North  American 
Maccabi  VouTh  Games  from  1400UTC-0100UTC  Frequen 
ties  CW  f  45  kHz  from  the  bottom  end  o*  aJ I  bands  Novices 
3725.  7125  &  21  12$  MHz.  Phone  331 Q.  7280.  14.335. 
21  380  &  28  580  MHr  Special  QSLs  and  certificates.  Certifi- 
cates for  contacts  on  both  CW  and  phone.  Send  regular  SASE 
forOSL  of  9"  k  12"  SASE  tor  certificate  lo:  JCCRC—K8P9Q 
6600  West  Maple  Rd ,  West  Btoomttetd  MI  4S32S 


AUG  25 


WICHITA  FAILS  TX  The  Wichita  County  ARES  HF  Group 
will  operate  WB5PHM  from  0700Z-23OOZ  at  the  Memorial 
Stadtum,  sne  of  the  start/finish  tine  tor  the  Hotter  N-Heii-Hun 
dred  bicycle  nde/race.  Operation  will  be  on  the  General  40 
and  80  meieF  phone  bands  and  Novice  tfiru  General  10  me- 
ters For  certificate  send  QSO  number  and  9"  *  12"  SA3E  to 
Herb  Sleeper  WB5PHM,  4705  James  CU  Wichita  Falls  TX 
763Q8, 


AUG  26 


BEDFORD  UNITED  KINGDOM  The  Bedford  and  Drtlfici 
ARC  in  England  will  operate  Station  GBBJDC  at  the  Jaguar 
Drivers  Club.  Old  Warden  Airfield  it  is  intended  to  operate  on 
2  M.  6  M  and  as  many  of  the  HF  bands  as  possible  Contact 
LR.  Smith  G 1ZOJ,  t  Per  ring  Close.  Shambrook,  Bedford  UK 


*****  PRESENTING  ***** 

TV 
DESCRAMBLERS 

*****   STARRING    ***** 

JERROLD,  HAMLIN,  OAK 

ANO  OTHER  FAMOUS  MANUFACTURERS 

•  ft*$r  iWRAVnr  n#OC4AJV  AWSH_A*li 

•  OflOEAS  J*"***  B  FHQH  STOCK  WfTKtH  3*  MOt« 

PCM  FH£E  CATALOG  ONLY  1-600- 345-OT2? 
FOB  ALL  INFORMATION     1-8 1 S- 7 09-993 7, 


PACIFIC  CABLE  CO.,  INC. 

7325%  RESEDA  BLVO    DEPT   1fJ42 

RESEDA.  CA  91335 


CIRCLE  178  ON  READER  SERVICE  CARD 


MA/ COM 


AUTOMATIC  ANTfAINA  MATCHEB 

The  ultimate  advanced  Technology  — 

when  you  neod  it  mosr 

P.O.  Bom  502 
Ft.  L*ud»rdal«f  Fi.  33302  Gali  Sonny 


(305)  523-6300 

taIHE    BOTTOM    LIN*  I        "Hlft  RCONl'wnnK  »' 


CIRCLE  101  ON  READER  SERVICE  CARD 


Subscription 
Problems? 

For  Faster  Service 

Our  toll-free  number  is: 

1-800-289-0388 

Colorado/Foreign  Subscribers: 

1-303-447-9330 


ASSOCIATED  RADIO  CALL  nwi-ssoo 

8012CONSER  BOX  4327  FAX  91 3-648-3020 

OVERLAND  PARK,  KANSAS  66204  _..,.      -_,  .        __  -  «_ 

BUY— SELL— TRADE 

ci/cpy  HAY  Alt  brands  new  and  reconditioned. 

A  HAMFEST 

WE'LL  BUY 

YOUR 
EXTRA  RIG 
STATIONS  - 

ESTATES  ETC 

Send  $3.  DO  for  our  current  catalog  and  wholesale  sheet  J 


$38/1000 


plus  S3. 00  shipping 


Thought  you  couldn't  afford  really  good  QSLs7  These  cards 
will  change  your  mind'  High  Quality  RAISED  PRINTED  QSL 
CARDS  can  be  in  your  hands  for  only  4c  EACH!  Beautiful 
Glossy  Ink  on  Ivory,  Blue,  Gray  or  Yellow  671b  Vellum  Bristol. 
We  print  m  blue  ink  m  the  formal  shown.  If  you  don't  want  the 
state  outline,  we  can  remove  it.  and  enlarge  the  callsrgr  to 
balance  out  the  card  NG  EXTRA  CHARGE  for  ARRL ,  QCWA, 
AMSAT  logos  or  additional  wording  if  we  have  the  room. 
Order  with  confidence,  these  cards  are  the  best  value  in  Ham 
Radio  today1  Your  satisfaction  is  guaranteed1  Questions  about 
our  other  cards  or  to  discuss  a  custom  QSL  are  handled  on 
our  Rag-Chew  line  (31BI  443-7261  MasterCard  w  VISA  orders 

only  call  TOLL  FREE  1^800-256-2104 


NEW  YORK 


NJ 


JJW  A  COHEN 

PTftt 


*» 


H1 


i  i   ILU 


01" 


Network  QSL  Cards 

P.O.  Box  13200,  Alexandria,  LA  71315 
FAX:  (318)  445-9940 


CIRCLE  44  ON  READER  SERVICE  CARD 


CA  T-100A  UTOMA  TIC  CONTROL  OPERA  TOR 

*  Digital  Voice  Clock 

*  120  Channel  Scheduler 

*  Five  User  Functions 

*  Control  Authorization 

*  RS-232  Computer  Interface 

Breathe  new  life  into  your  "old"  repeater  controller.  Add  the  CAT-100 

to  your  existing  system,  and  realize  the  features  of  controllers  costing 
thousands  more.  _,,_  fcT  w  „    A     c      „_ 

4.631  N.W\  31st  Ave.  Suite  142 

COMPUTER  AUTOMATION  TECHNOLOGY  INC.    £^2j5^-WW 


CIRCLE  4D  ON  RE  A  DEI?  SERVICE  CARD 


SPECIAL! 
LIMITED  AVAILABILITY! 

A  limited  supply  of  Uniden  2600's  with  RIT 
ON/OFFT  Repealer  splits,  sub  audible  tone, 
mike  and  power  cable.  1  year  manufacturer's 
parts  and  labor  warranty. 


Cash  price  $2 19.95 

plus  shipping 

Also  Available: 

Complete  line  of  Uniden  professional 

Two-Way  products  at  discount  prices. 


A  X  M   Incorporated 

Serving  the  radio  amateur  who  needs  more 
than  an  amateur  radio. 

1 1791  Loan  Street,  Suite  B 
Garden  Grove,  California  92640 
Tel:  (714*  63&4B07  FAX:  |714>  438-9556 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,1 14^  Hams,  via  ymif  computer 
529.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777        600:  262-5626 

CIRCLE  170  ON  READER  SERVICE  CARD 

eater  SolBf^mlifS 

1 2 -year  WarraDiy 

DOEjJPL  RtltahiiTV  "fewd 
rttodufcs  provide  taUafe  pow 
tt  rorfep^atcps,  rsmi»reiti' 
tlOfU]  digipcatcr^  Si  buJknn 
b^nrJa.  Modular  K*larg«fler- 
ifion  isd  encrgj  fiofage  i\i 
tern*  per*-  a-,  rc^uired^ 
Sc*aflsf<ifi«tSi<» 

3o^  JOQp j    Pr>n  o  ITT  *> 


OrJer  Solar  rVwcr  Sv^Tcm  Draefl 
Pack  55.95  ppd  IrSA. 

Order  HMtne.  BOCh92$-7373 


CIRCLE  236  ON  READER  SERVICE  CARD 


73  Review 


bv  Dick  Goodman  WA3USG 


Number  20  on  your  Feedback  card 
I 


The  Kansas  City 
Tracker 

Let  the  computer  do  the  work  while  you  do  the  operating. 


LL  Grace,  Inc. 

41  Acadia  Drive 

Voorhees  NJ  08043 

Tel.  (609)  751-1018 

Price  Class:  $189. 


About  two  years  ago.  I  became  interested  in 
space  communications,  and  in  working 
OSCAR  13  in  particular.  I  already  had  most  of 
the  necessary  equipment,  including  an  old 
ICOM  IC-211  2  meter  all-mode  rig  and  a  Mi- 
crowave Modules  432  MHZ  transverter.  Atl  I 
lacked  were  the  uplink  and  downlink  anten- 
nas. I  considered  building  these  but  finally 
opted  to  purchase  Hy-Gainns  OSCAR  array, 
Both  the  2  meter  and  70cm  antennas  were 
well-built  and  came  highly  recommended. 
Needing  something  to  dnve  these  m  Az-EI, 
I  purchased  an  Alliance  HD-73  rotor  for 
azimuth  and  a  used  Kenpro  G-500  elevation 
rotor  at  a  hamfest. 

This  kept  me  happy  for  about  2  years,  I  have 
made  approximately  250  QSOs  through  both 
OSCARs  10  and  13,  and  my  simple  equip- 
ment performed  quite  well!  These  satellites 
are  in  highly  elliptical  orbits;  once  you  point 
your  antennas  at  them,  sometimes  you  don't 
have  to  make  adjustments  for  hours 

Then  came  the  Mtcrosats!  These  tittle  birds 
are  in  circular  orbits  only  a  few  hundred  miles 
up.  A  complete  pass  takes  a  maximum  of 
twenty  minutes,  compared  to  nine  or  10  hours 
for  the  OSCAR  10  and  13.  Antenna  pointing 
requirements  for  these  satellites  are  much 
more  demanding  than  for  ihe  Phase  111  birds. 

Several  articles  on  receiving  techniques 
recommended  omnidirectional  antennas, 
such  as  ihe  J-Pole,  dipoles,  and  even  verti- 
cals. I  tried  a  couple  of  configurations,  and  I 
was  able  to  receive  acceptable  signal  levels, 
but  there  was  a  lot  of  OSB,  Using  my  IBM 
clone  and  Instant  Track  software,  1  could  man- 
ually keep  my  OSCAR  array  pointed  at  the 
Microsats  and  receive  signals  on  the  order  of 
10  to  60  d8  over  S-9.  Unfortunately,  keeping 
the  antennas  pointed  was  a  full-time  job  dur- 
ing the  pass,  and  let!  little  lime  for  operating.  If 
only  there  were  a  way  for  the  computer  to 
actually  control  the  antennas! 

The  KCT  Package 

Weil,  there  is!  L.L.  Grace.  Inc..  a  small  com- 
pany in  Voorhees,  New  Jersey,  manufactures 
a  product  called  the  "Kansas  City  Tracker/' 

The  Kansas  City  Tracker,  or  KCT.  is  a  com- 
plete system  for  pointing  your  antenna  array 
(both  in  azimuth  and  elevation)  al  any  body 
orbiting  the  Earth,  such  as  satellites,  the 
space  shuttle,  and  even  the  moon.  II  will  track 
your  antennas  for  the  entire  duration  of  the 
pass  with  an  accuracy  of  +5  degrees. 
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The  system  consists  of  an  8-bit  card  that 
plugs  into  an  IBM  clone  (mine  is  a  12  MHz 
80286  machine),  installation  and  calibration 
software,  a  software  driver  for  the  three  popu- 
lar satellite  tracking  programs  (QuikTrak, 
GRAFTRAK,  and  Instant  Track),  and  an  ex- 
tremely well-written  installation  and  users 
manual.  I  received  my  Kansas  City  Tracker  by 
UPS  about  a  week  after  I  placed  the  order. 

KCT  Options 

There  are  two  options  that  you  may  wish  to 
consider  before  placing  your  order  The  first  ts 
Ihe  Kansas  City  Tuner*  which  will  automatical- 
ly tune  your  rig  to  compensate  for  Doppler 
shift  during  a  satellite  pass.  This  $79  option 
will  compensate  for  Doppler  with  rigs  that 
have  a  computer  interface  or  "mike  click11 
tuning  (e.g..  the  TS-71 1/811).  You  may  think 
you  don't  need  this  now,  but  IT  CANNOT  BE 
INSTALLED  LATER.  You  may  buy  either  of 
two  boards,  one  with  the  option  and  one  with- 
out. I  ordered  the  board  with  the  tuner,  but  I 
haven't  used  this  option  yet. 

The  second  option,  which  you  will  need  if 
you're  using  any  rotor  other  than  the  Yaesu/ 
Kenpro  5400/5600,  is  the  Rotor  Interface  Op- 
tion for  $30.  It  consists  of  300  mA  open  collec- 
tor relay  drivers  for  using  the  KCT  with  virtually 
any  antenna  rotor  that  will  return  an  analog 
voltage  level  proportional  to  the  rotor  position. 

The  cost  of  both  options  plus  the  basic 
package  is  about  S305,  including  shipping. 

Installing  Relays 

The  first  thing  I  did  upon  receiving  my  KCT 
was  to  modify  the  rotor  control  boxes  for  my 
HD-73  and  G-500  elevation  rotor.  Both  control 
boxes  need  to  have  relays,  which  you  can  find 
at  Radio  Shack  Two  relays  need  to  be  in- 
stalled rn  your  azimuth  rotor  box  with  the  nor- 
mally open  contacts  in  parallel  with  the  left 
and  right  actuator  switch  contacts.  The  KCT 
will  actuate  these  relays  to  drive  the  antennas 
left  or  right,  respectively  (and  you'll  still  have 
complete  manual  control  of  your  antennas). 

The  voltage  from  the  position-sensing  pot 
must  also  be  brought  out  to  the  KCT  through 
an  adjustable  voltage  divider  built  from  a  cou- 
ple of  Radio  Shack  components.  These  are 
installed  in  the  rotor  control  boxes  (this  modifi- 
cation is  detailed  very  clearly  in  the  KCT  man- 
ual). The  HD-73  needed  some  minor  changes 
for  these  modifications,  but  they  were  also 
covered  completely  In  the  manual 


The  G-500  elevation  rotor  control  box  only 
needed  the  relays  installed  and  the  position 
voltage  brought  out  via  the  divider,  No  other 
modifications  were  necessary  to  this  control 
box.  Total  time  to  modify  both  control  boxes 
was  about  one  hour.  It  took  another  hour  to 
make  the  cables  that  go  from  the  rotor  control 
boxes  to  the  connector  that  plugs  into  the  KCT 
board  (a  standard  DB-25  supplied  with  KCT). 

Installing  the  Interface  Card 

This  card  occupies  four  consecutive  ad- 
dresses, starting  at  the  address  specified  on 
the  card's  DIP  switches.  Mine  worked  fine 
with  the  default  address  3E0  If  you  have  an 
address  conflict,  you  can  change  to  the  I/O 
address  of  this  device.  You  may  also  choose 
the  interrupt  vector  that  the  KCT  uses.  The 
default  worked  fine  with  mine  (incidentally,  my 
computer  is  filled  with  option  cards  and  I  expe- 
rienced no  conflicts  with  either  addressing  or 
interrupts).  You  may  change  the  interrupt  lev- 
el at  anytime  via  ihe  keyboard. 

The  card  may  now  be  installed  in  any  slot  in 
the  computer.  The  installation  and  calibration 
software  should  now  be  run.  This  is  also  clear- 
ly documented  in  the  KCT  manual,  and  easily 
viewed  on  screen,  menu-driven  from  the  com- 
puter. 

During  this  process,  you  will  have  to  adjust 
the  voltage  dividers  thai  you  installed  in  the 
rotor  control  boxes,  so  ft  is  best  if  you  ieave 
them  accessible  until  this  step  is  complete. 
This  procedure  will  tailor  the  KCT  system  to 
your  rotor  configuration.  You  can  specify  what 
the  maximum  allowable  elevation  for  your  an- 
tenna will  be. 

The  KCT  system  will  also  "learn"  where 
your  stops  are  and  will  avoid  driving  your  rotor 
into  them.  Once  the  installation  program  is 
complete,  you  may  practice  driving  the  anten- 
nas around  with  the  Status  Pop-Up  program. 
This  is  a  TSR  {Terminate-and*Stay-Resident} 
program  that  may  be  called  from  within  any 
other  nongraphic  application  by  simply  press- 
ing alt  and  o.  A  window  will  "Pop  Up/'  dis- 
playing current  antenna  positions,  and  allow 
you  to  command  the  antennas  in  both  azimuth 
and  elevation, 

Satellite  Tracking  Software 

Also  supplied  with  the  KCT  package  is  the 
software  driver  for  AMSAT's  QuikTrak  and  the 
other  two  satellite  tracking  programs.  The  pro- 
grams themselves  are  not  supplied  with  the 


KCT:  but  you  may  order  them  from  the  AMSAT 
Software  Exchange.  PO  Box  27.  Washington 
DC  20044,  You  may  also  order  QirikTrak  from 
LL  Grace  for  $80.  In  order  for  the  KCT  to 
track  satellites,  one  of  these  programs  is  nec- 
essary. Operating  instructions  for  QuikTrak 
are  included  in  the  KCT  manual. 

I  use  Instant  Track,  which  the  KCT  manual 
doesn't  mention,  but  the  Instant  Track  manual 
provides  detailed  instructions  on  how  to  get 
the  KCT  operating  with  it.  It  took  me  all  of  10 
minutes  from  the  time  I  had  the  installation 
and  calibration  of  the  KCT  complete,  to  get  it 
working  flawlessly  with  Instant  Track! 

I  track  the  satellites  exactly  the  same  way 
that  I  did  before  I  got  the  KCT.  I  use  Instant 
Track  to  see  when  the  birds  are  coming  over 
ine  horizon.  When  the  computer  indicates  that 
the  satellite  is  up,  I  simply  press  "FT  on  the 
keyboard  and  the  KCT  takes  over.  After  you 
get  the  KCT  tracking,  you  can  leave  the  satel- 
lite program  and  use  the  computer  for  any- 
thing else  you  want.  The  KCT  driver  and  track* 
ing  software  will  run  in  the  background  and 
keep  both  azimuth  and  elevation  antennas 
right  on  target  for  the  whole  pass.  For  the 
Microsats,  I  load  my  packet  program  and  QSO 
via  LUSAT  or  PACSAT  while  my  computer 
and  KCT  do  their  thing. 

Earth-Moon-Earth  Applications 

As  well  as  tracking  satellites,  the  KCT  used 
with  Instant  Track  will  keep  your  antennas 

pointed  at  the  moon  for  EME  applications. 
Also  supplied  with  the  KCT  is  an  antenna 
pointing  program  that  will  allow  keyboard  con- 
trol of  your  array  by  simply  entering  the  call- 
sign  of  the  station  with  whom  you  want  to 
communicate. 

The  KCT  software  will  announce,  automati- 
cally or  on  request,  antenna  headings  and  any 
KCT  error  conditions  {such  as  a  stalled  rotor) 
in  Morse  code.  Speed  and  spacing  are  ad- 
justable. This  feature  would  be  excellent  for 
blind  amateurs. 

Finally,  one  of  the  programs  included  with 
the  KCT  will  drive  your  antennas  to  a  specific 
heading,  wait  a  user-selectable  length  of  lime, 
then  drive  to  another  heading,  This  may  be 
repeated  as  often  as  desired,  with  an  unlimit- 
ed number  of  combinations.  As  suggested  in 
the  KCT  manual,  this  would  be  excellent  for 
unattended  forwarding  of  packets  to  stations 
too  distant  to  connect  with  via  omm-directional 
antennas.  My  hat  is  off  to  L.L  Grace.  They 
have  created  a  super,  high  tech.  extremely 
reliable  product! 

One  night  while  I  was  on  OSCAR  13,  Sandy 
N3ECF,  my  XYL  needed  to  access  the  com* 
puter  network  where  she  works  via  modem,  I 
ensured  that  the  KCT  was  tracking  AO-13, 
exited  the  instant  Track  program,  and  loaded 
the  telecommunications  software.  While  I 
made  contacts  for  two  hours,  she  happily 
ignored  me  and  logged  into  her  network. 
Meanwhile  the  computer  kept  my  antennas 
pointed  at  a  speck  in  the  sky  36,000  km  away. 
Tell  this  to  a  ham  back  in  the  1950s. .  we've 
come  a  long  way. 


You  may  contact  Dick  Goodman  WA3USG  at 
199  Maple  Lane,  Mechanicsburg  PA  17055, 


Sell  73  Amateur  Radio 

Selling  73  Amateur  Radio  will  make  money  for  you. 
Consider  the  facts: 


•If  you  carry  73  Amateur  Radio  it  will  increase  your 
More  traffic— and  our  dealers  tell  us  that  73  is  the 
hottest  selling  amateur  radio  magazine  on  the  news- 
stand today. 

•Increased  store  traffic  means  increased  sales  lor  you. 
Hams  will  come  into  your  store  to  pick  up  the  latest 
issue  of  73  and  end  up  buy  ing  the  latest  all -band*  all- 
mode  transceiver  (or  at  least  a  few  feet  of  coax). 

1 73  Amateur  Radio  guarantees  each  issue — you  pay 
only  for  the  copies  you  sell .  We  pay  for  all  shipping. 


Fttr  information  on  selling 
73  Amateur  Radio,  call 
800-722-7790,  or  write  to 
13  Amateur  Radio #  WGE  Center, 

Forest  Road*  Hancock  NH  03449. 
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Number  2 1  on  your  Feedback  card 


00 KING  WEST 


Bitf  Pasternak  WASiTF 
28197  Robin  Avert  ue 
Saugu$CA9l35Q 

Mo-Code:  Making  it  Work 

As  I  think  I  made  clear  last  month  l 
am  among  those  who  feel  that  creating 
a  code-free  entry  level  license  class  Is 
essential  to  the  future  viability  of  the 
nation's  scientific  and  technofogic 
base  and  also  to  the  United  States  Am- 
ateur Radio  Service. 

Since  the  early  1 980s,  Tve  been  con- 
vinced that  an  easy-to-obtain  ham  tick- 
el  with  fairly  broad  operating  privileges 
is  the  singular  way  to  attract  young- 
sters  to  the  hobby  and  then  on  to  lech* 
nologicai  careers.  And  that  is  why  I  am 
so  disappointed,  if  not  openly  out- 
raged, with  PR  Docket  90-55  It  sim- 
ply lakes  away  one  arts  fid  a  I  barrier— 
the  Morse  code—and  replaces  It  with 
another— an  additional  30  questions 
on  lop  ofthose  already  needed  to  ge!  a 
Novice  ticket.  I  personally  prefer  an  ap- 
proach that  would  remove  both  the  CW 
requirement  and  10  meter  SSB  privi- 
leges from  the  current  Novice  ticket 

The  FCC  believes  that  no  license 
holder  should  lose  any  operating  privi- 
leges he  now  has  Current  Novices 
would  retain  their  10  meter  voice  privi- 
leges. New  code  less  Novices  would  be 
permitted  some  Novice  CW  privileges 
on  the  high  frequency  bands  for  on- 
the-air  code  practice. 

As  in  other  nations  who  permit  their 
no-code  hams  to  operate  HF— whether 
CW  and  voice  or  only  CW — another 
regulatory  stipulation  would  permit 
United  States  no-code  hams,  operat- 
ing CW  on  HF.  to  make  contacts  with 
only  the  domestic  U.S.  and  possibly 
U.S.  possessions.  Tnis  would  be  an 
"everybody  wins'  situation  for  any 
who  support  code- free  licensing.  Onfy 
those  diametrically  opposed  to  any 
form  of  no-code  can  realty  find  fault 
with  it. 

My  proposal  would  also  carry  anoth- 
er requirement:  That  testing  for  the 
Novice  class  license  be  brought  under 
I  he  auspices  of  the  VEC  testing  sys- 
tem. The  commission  would  not  have 
to  fear  that  any  Novice  tickets  were 
being  obtained  surreptitiously 

But  as  1  noted  last  month,  Public 
Law  259.  which  permitted  the  creation 
of  the  VE  testing  system  in  the  first 
place,  carries  the  stipulation  that  the 
Novice  class  ticket  would  never  carry  a 
charge  for  testing.  It's  too  bad  that  its 
sponsor.  Senator  Barry  Goidwater 
K7UGA,  didrVi  torsee  the  semantics 
game  the  FCC  slat f  would  play  to  try  to 
get  around  this.  It's  like  saying  that 
Changing  the  name  of  Ihe  entry  level 
license  from  Novice  to  Communicator 
changes  everything  and  makes  il  all 
right  for  Ihe  FCC  to  vJolate federal  law 
This  is  a  case  where  the  FCC  could 
probably  be  hauled  into  court  and 
would  probably  tose,  bui  1  think  thai 
there  is  enough  ill  will  between  those 
who  govern  and  the  rest  of  us  who  must 
serve  So  J  offer  Ihe  following  alterna- 
tive. 

I  wilt  boldly  suggest  that  the  FCC 
simply  direct  all  VECs  and  VE  teams  to 
give  Novice  tests  at  no  cost  to  the  appli- 
cant! Call  il  a  cosl  of  being  in  the  VEC 
business  if  you  want.  This  proviso 
might  make  some  VECs  unhappy,  but 
others  already  offer  no-cost  service. 
Among  them  are  the  PHD  ARC  group 
in  Missouri,  and  most  of  the  individual 
teams  in  the  De  Vry  program 

Getting  congressional  action  might 
lake  fonger  than  some  might  want  Al- 
so, there  is  no  guarantee  that  such  leg- 


islation would  not  get  attached  as  a 
rider  to  some  unrelated  bill  and  wind  up 
as  pad  of  a  presidential  veto  No,  my 
way  might  not  prove  popular,  but  it  is  a 
logical  way  to  appease  the  FCCs  de- 
mand for  better  test  security  It  meets 
yet  another  FCC  criteria— that  the  im- 
plementation of  no-code  cannot  cost 
them  anything  in  the  way  of  financial  or 
manpower  resources.  My  plan  wont. 
In  fact,  nothing  at  all  changes  for  the 
FCC 

I  give  Ihe  FCC  credit  for  fielding  the 
no-code  issue  once  again  II  has  al- 
ways been  a  can  of  worms,  and  I  can 
feet  for  people  in  the  commission  like 
Ralph  Hailer  W4RH  and  Johnny  John- 
ston W3BE.  who  are  agatn  the  targets 
of  much  criticism  from  many  in  the  na- 
tion's amateur  community.  Some  of 
the  criticism  is  without  foundation,  but 
some  of  It  is  justified  Jo  paraphrase  an 
old  political  adage,  you  gain  little  by 
taking  a  donkey,  painting  It  gray,  and 
calling  il  an  elephant  If  it  brays  like  a 
donkey  and  kicks  like  a  donkey,  it's  still 
a  donkey,  The  Communicator  ticket, 
for  all  intents  and  purposes,  is  like  a 
Novice  ticket  with  a  Communicator- 
colored  coat  of  paint. 

This  being  the  case.  I  comend  that 
the  Communicator  be  afforded  the 
same  protection  under  Public  Law  259 
as  the  Novice.  I  ask  the  FCC  to  think 
about  what  they  would  have  done  if  the 
law  simply  stated  that  the  "entry  level" 
test,  raiher  than  Novice  test,  be  free? 

Deja  Vu  Department 

About  a  decade  ago,  a  Los  Angeles 
area  amateur  named  Richard  Burton 
was  arrested  and  tried  for  operating  a 
radio  transmitter  without  a  license.  I 
knew  Richard  from  the  old  Palisades 
Amateur  Radio  Club  of  Cutver  City  To 
his  credit,  he  was  among  the  most  ami- 
able people  one  could  run  into  at  a 
PARC  meeting,  or  on  the  club's  re- 
pealer in  the  early  to  mid  1970s 

For  years.  Burton  had  held  the  calk 
sign  WB6JAC,  How  he  came  to  have 
his  ticket  pulled  by  the  FCC  is  a  length- 
ly  story;  suffice  it  to  say  that  Burton 
didn't  go  off  the  air  when  ordered  to.  He 
was  arrested,  charged  with  unlicensed 
operation,  tried,  and  found  guilty  Bur- 
ton eventually  spent  seven  months  in  a 
federal  pnson ,  followed  by  five  years  of 
probation  during  which  he  was  ordered 
by  Ihe  court  to  keep  away  from  any  and 
all  radio  transmitters. 

In  November  1989  Burton  guested 
on  the  highly  controversial  Tom  Leykis 
Radio  Talk  Show  on  KFI-AM  in  Los  An- 
geles. Ley*  is,  whose  on-the-air  activi- 
ties have  been  cause  for  FCC  action 
against  KFIt  brought  Burton  onto  Ihe 
show  because  of  similar  troubles  he 
was  having  with  the  govern m,enl,  ac- 
cording to  the  program's  producer. 
Alan  Eisenson.  During  the  hour-long 
appearance.  Burton  (who  reportedly 
had  been  granted  permission  by  Ihe 
parole  board  to  appear)  explained  his 
side  of  the  story  and  sparred  with 
callers,  Leykis  asked  him  if  he  intended 
to  try  io  get  his  amateur  license  back, 
to  which  he  replied,  'Well,  if  Big  Broth- 
er [the  FCC]  will  let  me.  My  five  years  of 
probation  is  nearly  up  and  we'll  see 

After  his  probation  ended,  Burton 
did  attempt  to  obtain  a  new  amateur 
ticket  According  to  Fred  Maia  W5Ylr 
he  was  tesied  under  the  W5YI-VEC 
program  and  passed.  The  papers  were 
forwarded  to  the  FCC,  bul  it  appears 
that  they  were  intercepted.  At  this  writ- 
ing, it  is  unclear  if  Burton  was  denied  a 
license  based  on  his  prior  record  or  if 
the  matter  was  still  under  advisement 


at  the  lime  of  Burton's  latest  arrest. 

It  came  as  a  surprise  to  me  to  learn 
that  the  same  Richard  Bun  on  has  been 
arrested  once  again  for  allegedly  oper- 
ating a  radio  transmitter  without  a  li- 
cense Burton's  anest  came  on  May  17 
rollowmg  what  has  been  described  as 
an  intensive  investigation  by  Los  Ange- 
les area  FCC  engineers  acting  on  nu- 
merous complaints  coming  from  the 
amateur  community  Two  weeks  be* 
tore  his  arrest,  a  search  warrant  was 
served  at  Burton's  residence  while  he 
was  at  work.  The  FCC  engineers  and 
U.S.  marshatls  gained  entry  to  his 
apartment  where  they  seized  about 
S 1 ,000  worth  of  amateur  radio  gear 

At  his  arraignment  on  May  18T  Ihe 
former  radio  amateur  was  charged  with 
three  felony  counts  of  violating  sec- 
tions 301  and  501  of  the  U  S  Code  In  a 
surprise  move,  government  prosecu- 
tors requested  that  Burton  be  held 
without  ba if  because  during  the  search 
of  his  premises  after  his  arrest,  they 
claimed  that  a  target  was  found  with  a 
photo  of  Judge  Real  pasted  to  it  in  the 
bull's-eye.  The  presiding  magistrate 
denied  the  motion,  selling  bond  ai 
$10,000  Burton  was  remanded  back 
to  custody  awaiting  posting  of  bail  A 
not  guilty  plea  on  all  counts  was  en- 
tered on  Monday  May  21  in  Los  Ange- 
les Federal  Court 

Bul  it  does  not  end  there  The  follow- 
ing day,  Burton  was  again  denied  bail 
and  ordered  to  stand  tor  a  psychoiogi- 
cal  examination  after  testimony  by  Los 
Angeles  attorney  Joseph  Merdter 
N6AHU  that  he  and  others  heard 
someone  alieged  to  be  Richard  Burton 
on  the  147,435  repealer  reading 
names  of  people  on  a  so-called  "kill 
list.1'  The  names  on  the  list  are  sup* 
posed  to  include  FCC  F.O.B.  Engineer- 
ing harge  Lawrence  D.  Guyt  Judge 
Real  Merdler,  and  others. 

And  there  is  stiH  more.  A  week  later 
federal  court  judge  Robert  Takasugi 
apologized  to  the  former  ham  for  ex- 
tending his  incarceration  and  then  set 
him  free  on  his  own  recognizance  after 
the  court-ordered  psychiatric  examina- 
tion proved  that  Burton  posed  no  threat 
to  any  member  of  society.  When  the 
results  of  that  examination  were  known 
to  the  court,  Burton's  attorney  request- 
ed thai  the  $10,000  bail  be  reduced. 
Judge  Tagasuki  went  one  step  further. 
He  apologized  to  Burton  on  behalf  of 
the  court  for  the  additional  week  of  in- 
carceration. He  then  sel  him  free  on  his 
own  signature.  Burton's  thai  is  sched- 
uled to  begin  in  earty  July.  It  may  be 
concluded  by  the  time  you  read  this  \i 
found  guilty  on  all  charges,  the  former 
ham  co u Ed  face  a  hefty  tine  and  up  to 
six  years  in  a  federal  prison. 

Burton  Isn't  Alone 

Richard  Burton  is  by  no  means  the 
only  individual  feeling  Uncle  Sam's 
regulatory  sting,  The  commission,  with 
the  concurrence  of  the  Department  of 
Justice,  appears  to  have  embarked  on 
a  new  wave  of  enforcement  in  all  ser- 
vices, especially  those  in  the  category 
o*  "personal  communications."  Many 
fines  are  being  issued,  and  in  some 
cases  charges  are  being  filed. 

In  a  case  similar  to  Burton's,  the  De- 
partment of  Justice  ts  proceeding  with 
civil  action  against  Dwayne  Mayo  of 
Jamaica  Queens,  New  York.  Mayo 
faces  crvil  charges  stemming  from  his 
refusal  to  stop  using  his  CB  radio  after 
being  issued  a  cease  and  desist  order 
by  the  FCC,  on  April  24,  commission 
engineers  and  U.S.  marshals  shut 
down  Mayo's  operation  because  he 
was  causing  TVIr  had  failed  to  pay 
a  Si 500  fine  and  not  stopped  oper- 
ating A  search  of  Mayo's  residence 
revealed  27  pieces  of  radio  equip- 
ment, including  five  linear  ampli- 
fiers  At  Feast  one  ot  these  was  cap- 


able of  running  2000  watts  of  output 

Playboy  Jammer 

Then  there  is  the  alleged  "Ptayboy 
Jammer."  Thomas  M  Haynie  of  Vir- 
ginia Beach.  Virginia,  has  been  indict* 
ed  by  a  grand  jury  in  the  Eastern  Dis- 
trict of  Virginia,  charged  with  three 
counts  of  intentional  interference  and 
three  counts  of  unlicensed  operation  of 
a  satellite  uplink.  The  indictment  al- 
leges that  on  September  6,  1987, 
Haynie  was  uplink  operator  on  duty  at 
Ihe  Christian  Broadcasting  Network  fa- 
cility in  Virginia  Beach,  On  three  sepa- 
rate occasions  an  electronically  gener- 
ated video  text  message  completely 
captured  programming  carried  on  two 
satellite  transponders — one  each  on 
GE  Satcom  IV  and  GTE  Spacenet  i 
The  government  intends  to  try  io  prove 
that  it  was  Haynie  s  actions  that 
jammed  feeds  of  the  Playboy  channel 
If  convicted.  Haynie  also  faces  the  pos- 
sibility of  prison  and  heavy  tines.  (FCC 
News.  27  April  1990). 

No n- Maritime  Fine 

Acting  on  information  from  local 
hams,  the  FCCs  Seattle  Office  identi- 
fied and  fined  George  M.  Muchin  of 
Redmond,  Washington,  for  unautho- 
rized and  unlicensed  operation  of  a 
marine  radio  transmitter.  The  FCC  al- 
leges that  Muchin.  who  owns  Red- 
mond Plumbing,  was  being  assessed  a 
St 500 forfeiture  for  using  1 56.575  MHz 
for  conducting  nommanne  business. 
Mobile  direction  finding  equipment 
was  used  to  trace  the  transmissions 
first  to  a  workers  truck  and  ihen  to  a 
privaie  residence.  (FCC  Public  Notice 
30  April  1990  ) 

Michigan  Scanner  Law  Favors  Hams 

We  will  close  this  month  with  some 
good  news  coming  from  Michigan  by 
way  of  Chicago,  Illinois,  from  my  f  nend 
and  associate  Hap  Holly  KC9RP  He 
reports  that  fmalEy.  on  May  23T  after 
three  years  of  hard  work  by  the  Michi- 
gan amateur  radio  community.  Michi- 
gan Governor  James  Blanchard  has 
signed  a  bill  into  law  that  permits  hams 
holding  a  Technician  or  higher  class 
license  to  operate  m  their  cars  hand- 
held or  mobile  equipment  capable  of 
scanning  law  enforcement  frequen- 
cies. The  new  legislation  amends  a 
previous  Jaw  that  permitted  such  activi- 
ty only  by  hams  holding  General/Co  n~ 
diTional  Class  or  higher  licenses. 

The  new  law  still  excludes  Novice 
Class  operators  Jim  Brooker  NJ8E,  a 
witness  to  the  bill's  signing,  speculates 
thai  Novices  were  excluded  because 
the  mapnty  of  VHF  emergency  com- 
munications in  Michigan  takes  place 
on  2  meters,  a  band  not  open  to  Novice 
operation.  Therefore,  H  is  not  neces- 
sary tor  Novices  to  carry  such  gear  in 
their  vehicles. 

The  signing  ceremony  was  aired  live 
over  a  statewide  network  that  included 
some  twenty  amateur  repeaters.  While 
the  new  bHI  appears  to  be  a  step  in  the 
right  direction.  Michigan  remains  one 
of  four  states  that  have  such  restrictive 
laws  The  others  are  Minnesota.  Ken- 
lucky,  and  New  Jersey. 

The  ARRL  has  placed  a  request  be- 
fore the  FCC  for  the  issuance  of  a 
"Declaratory  Ru  ting"  staling  that  such 
laws  be  preempted  by  the  federal  gov* 
ernment.  Consequently,  the  FCC  has 
issued  PRB-3 — known  in  some  quar- 
ters as  the  'Mendelsohn  Law,"  after 
ARRL  Hudson  Division  Director  Steve 
Mendelsohn  WA2DHF  who  is  leading 
the  fight  for  its  adoption  and  Imple- 
mentation, According  to  Benn  Kobb 
KC5CW  (Federal  Communications 
T&chNews).  possible  FCC  action  re- 
garding PRB-3  in  general  and  scanner 
laws  in  particular  may  take  place  some- 
time  in  199T 
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Turn  your  old  harn  and  computer  gear  into  casfi  now.  Sure,  you  can  wait  for  a 
ha  ml  est  to  try  and  dump  <rr  but  you  know  you'll  get  afar  more  realistic  price  it  you  have 
it  out  where  100,000  active  ham  potential  buyers  can  see  it  than  The  tew  hundred  local 
hams  who  come  by  a  flea  market  table.  Check  your  altic,  garage,  cellar  and  closet 
shelves  and  gel  cash  (or  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you  Ve  not  go<ng  to  use  tt  again,  so  why  leave  it  for  your  widow  to  throw  out?  That 
stuff  isn't  getting  any  younger! 

The  73  Flea  Market.  Saner  n"  Buy.  costs  you  peanuts  ['almost! — comes  to  35%  a 
word  for  individual  (noncommercial)  ads  and  $1  -00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story,  Use  abbreviations,  cram  it  in  But  be  honest,  There  are 
plenty  ol  hams  who  love  to  fix  things,  so  if  It  doesn't  work ,  say  so. 

Make  your  list,  couni  (he  words,  including  your  call,  address  and  phone  number 
Include  a  check  or  your  credit  card  number  and  expiation  It  you  Ye  placing  a 
commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad 

This  >s  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low 
If  you  don't  get  many  cads,  too  high 

So  get  busy.  Blow  ihe  dusi  off,  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  thai 
rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
list  of  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  VT  Buy,  Donna  D<Russo  Forest  Road, 
Hancock  MH  03449  and  get  set  for  the  phone  caffs 


HAM  RADIO  KITS  &  ASSEMBLIES  (or  vari- 
ous QST  &  ZJconslruclton  articles  We  also 
offer  books  and  -electronic  components  For 
catalog  send  legal  sure  BASE  mttSc  postage 
or 51  00tOAfiAErigineeTino,.252i  W  LaPal- 
ma  *K,  Anaheim  C A  92801  BN8259 

OSLs  TO  ORDER.  Variety  of  styles,  colors, 
card  slock.  W4.BPD  OSLs,  PO  Drawer  DX, 
Cordova  SC  29039  BNB260 

THE  OXERS  MAGAZINE  Up-to-date,  infor- 
mative, interesting  Compiled  and  edited  by 
Gus  Browning  W4BPD.  DXCC  Honor  Roil 
Certificate  £-+  Send  for  free  sample  and 
subscript  ion  information  today  PO  Drawer 
DX,  Cordova  SC  29039  BNB261 

AZDEN  SERVICE  by  former  factory  techni- 
cian Fast  turnaround  PCS  300  NiCads 
$36  95  Southern  Technologies  Amateur 
Radio,  tnc  .  10715  SW  190  5t  *9.  Miami  FL 
33157  (3051238-3327  BNB262 

DRAKE  TR7  w/aux  extra  xlals  MS7  spk.  AH 
mint  $900,00— PS7  $200.00—  MN2700  ANT 
tuner  $250  00,  ALL  for  51250.00  pJus  ship- 
ping AMP  supply  LK500ZC  used  Mile. 
MIRAGE  MP-i  S99  00  frequency  counter 
mint  S 150  00  TEN  TEC  COfiSAJR  II  never 
used  1127540:  Howard  (71 7}  458-5243  after 
SPMEDT.  BNB263 

CODE-RTTY  5END-RECEIVE  DISK  lor  VIC- 
Z0,  C  64.  Send  $5  Codeware,  Box  3091, 
Nashua  NN  0306 1  BN&264 

QSL  CARDS — LOOM  good  with  top  quality 
pnnting  Choose  standard  designs  or  fully 
customized  cards  Better  cards  mean  more 
returns  to  you.  Free  brochure,  samples 
Stamps  appreciated  Chester  OSLs,  Dept  A. 
3T0  Commercial.  Emporia  KS  66801 ,  or  FAX 
request  lo  (316)  342-4705.  BN3434 

SUPERFAST  P40RSE  CODE  StJPEREASY 
Subliminal  cassette  $10,  LEARN  MORSE 
CODE  IN  t  HOUR  Amazing  new  supereasy 
technique  510  Born  517  Moneybacfc  guar- 
antee  Free  catalog:  SASE  Bahr,  Dept  73-2. 
1 196 Citrus,  PalmbayFL  32905.        BIMB531 

SB-22G/221  OWNERS:  20  detailed  mods 
which  include  160-6  meter  operation,  QSK. 
-  enhanced  p.s  50%  rebate  tor  new  mods 
submitted1  B  pages  of  3-5002  lech  info  511 
postpaid  —info  SASE  BOB  KOZLAREK 
WA2SOO  69  Memorial  Place.  Elrmvood  Park 
N  J  07407  BNB581 

ROSS*  SSSS  USED  August  (ONLY)  SPE- 
CIALS: KENWOOD  TS-930S/WAT 
$1349  90,  T$-94GS/WAT$16&5  90.  VF*>23Q 
$309  90,  TS-1S0S  $499.90.  SM-220W6S8 
5429.90.  KPS-7A  S49.90;  ICOM  &C-251A 
$39590.9005299  90IC-730SS39.90,  PS-15 
$122  90,  SM-S  $49  90.  76  T  $1799.90.  HAL 
CHI-200  $149.90,  RDV-1002  $59.90.  YAESU 
FT-225RD  $589.90,  FC-700  $69.90.  FRA- 
7700  $3990.  S-72  $39.90    LOOKING  FOR 


SOMETHING  NOT  LISTED??  SEND 
SASE  FOR  USED  LIST  MENTION  AD 
PRICES  CASH.  FOB  PRESTON  HOURS 
TUESDAY-FRIDAY  9  00  TO  6  00. 9  00-2  00 
P  M  MONDAYS  CLOSED  SATURDAY  & 
SUNDAY  ROSS  DISTRIBUTING  COMPA* 
NY,  78  SOUTH  STATE  PRESTON  ID  83263 
(2Q8J 852-0830  BNB654 


WRITTEN  EXAMS  SUPEREASY.  Memory 
aids  from  psychologist/engineer  cut  study 
time  50%.  Novice,  Tech,  Gen  $7  each  Ad* 
iranced,  Eatra  S 12  each  Moneybacfc  guaran- 
tee Bahr  Dept  73-2,  1 196  Citrus.  Paimbay 
FL  32905  BNB691 


ROSS  SSSS  NEW  August  (ONLY)  SPE- 
CIALS: KENWOOD  TL-922A  $1629  90. 
TH  225A  $334.90,  TM-231A  $389  90, 
TM-63IA  $€99.90  TS-811A  $1039  90 
TS-1405  $785  90.  TS-440SA/VAT  $1199  go, 
TH  315A  $349,90.  PS-50  $205  90;  ICOM 
*C-228H  $419  99.  IC-24AT  $429  90.  2GAT 
$36690,  2SAT  $366  90.  EC  32AT  $53890. 
IC-701  $589  90.  IC-471H  $979  90,  1C-H1S 
$48990;  YAESU  FT-747GXS679 .90,  FT-470 
$419  90;  SANTEC  ST-440UP  $249  90, 
HL  1D2V  S239  90.  HL  1KAS990  00,  HL  160V 
$279.90,  WFJ  I278T $33990. 962C  Si 99  90, 
9*9D  SI  34  90.  T724  $15  90;  WILSON  WV-1 
$54  90:  AtlNCO  OJ-S00T  $319  90,  DR-110T 
$285  90,  DR-570T  $529  90.  MEATHKlT 
HW-2  M  $289.90.  HW-2  P  S309  90.  HWS-24- 
HT  $369.90  ALL  L  TO.  (LIMITED  TIME  OF- 
FER)  LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  OR  WRITE  Qver9004nam 
related  items  in  stock  tor  immediate  ship- 
mem  Mention  ad.  Prices  cash,  FOB.  PRE- 
STON  HOURS  TUESDAY -FRIDAY  9:00  TO 
6  00.  9:00-200  P  M  MONDAYS  CLOSED 
SATURDAY  a  SUNDAY  ROSS  DISTRIBUT- 
ING COMPANY,  78  SOUTH  STATE,  PRE- 
STON ID  83263  £208)  8S2-Q83G        BNB7Q9 

HELPI  Need  60684^ '  L  BC-746  6C-923^ '); 
PE-97.  PE-219:  for  res! oral ion  project:  Con- 
tacl  BILL.  fit.  #3,  Qox  2Q0B,  SetbwiHe  DE 
19975-9519  BNB749 

HAM  RADIO  REPAIR  all  makes,  models  Ex- 
perienced, reliable  service.  Robert  Hall  E-lec* 
ironies,  Box  280363,  San  Francisco  CA 
94 1 28-0363  f  408)  729-B200  8  N  B75 1 

WANTED:  Ham  Equipment  and  other  proper- 
ty  The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc  ,  is  a  nonprodi  organ  nation,  grant- 
ed 501{CM3)  status  by  the  IRS,  incorporated 
with  the  goal  of  using  Ihe  theme  of  ham  radio 
to  further  and  enhance  the  education  ol 
young  peopJe  nationwide.  Your  property  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  acknowledged  with  a  receipt 
tor  your  tax  deduct] ole  contribution  Meei 
WB2JKJ  a  1  the  ARRL  Southwestern  Division 
Convention,  August  24-26  Joe  Fairtfough 
will  be  moderator  for  the  youth  forum  and 
speak  at  the  educational  forum  Contact  the 
"22  Crew"  on  7 .238/21. 395  MHz.  Classroom 


nets  for  convention  updates  Write  us  at:  PO 
Bo*  1052.  New  York  NY  10002  Round  the 
clock  Hotlines  VOICE  (516}  674-4072,  FAX 
(51 E)  674-9600  BNB7G2 

HAWLOG  COMPUTER  PROGRAM  Full 
leaiures.  18  modules  Auir>Sogs.  7-band 
WAS/DXCC  Apple.  IBM,  QPfU.  KAYPRQ. 
TANDY.  CRSS24  95.  73-KA1 AWH.  PB  2015. 
Peabody  MA  01960      1  BNB775 

LAMBDA  AMATEUR  RADIO  CLUB  Interna- 
tional arnaieur  radio  club  for  gay  and  lesbian 
hams  On- air  sKeds,  monihly  newsletter,  and 
annual  gathering  at  Dayton  (215)  978- 
LARC  PO  Bom  249 10,  Philadelphia  PA 
19130.  BNB812 

HEAT  SINK  MATERIAL.  12  X  6  X  1  6  $14  95 

plus  shipping,  Emcom  industries,.  ID  Howard 
St. ,  Buffalo  NY  1 4206  (7 1 6)  852-371 1 . 

8NBS35 

HAM  RADIO  REPAIR  CENTER.  QuaLly  work - 
manship  Solid  state  or  tube,  all  makes  and 
models  Also  repair  HF  amplifiers  AZ  Elec- 
tronic Repair.  3^38  East,  IrxJtan  School  Rd  . 
Phoenix  AZ  S501S  (602)  956-3024  BN0674 

INEXPENSIVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  lor  iisi  Jim  Brady— 
WA40SO,  3037  Audrey  Dr  ,  Gastonta  NC 
29054  BNB690 

SURPLUS  CATALOG.  72  pages  S2  Sur- 
plus. PO  Sox  276r  Alburg  VT  05440  BNBS9 1 

WANTED:  BUY  &  SELL  All  types  ol  Electron 
Tubes  Call  toll  Iree  1  (800)  421-9397  or  1 
1612)  423^9397  C  &  N  Electronics.  Harold 
Bramstedt.  6104  Egg  Lake  Road,  Hugo  MN 
55038 


ELECTRON  TUBES:  All  types  S  Sizes  Trans- 
mjitmg,  receiving^  microwave  Large  in- 
ventory  «  same  day  shipping.  Ask  about  our 
3-500Z  special  Daily  Electronics,  PO  Bo* 
50P9.  Compton  CA  90224.  (BOO)  346- 
6667  BMB913 

COMMODORE   64   HAM   PROGRAMS 
8  disk  sides  over  200  Ham  programs  $16.95 
25<  stamp  gets  unusual  software  catalog  of 
Utilities,  Games.  Adult  and  British  Disks 
Home- Spun  Software,  Box  1Q64-BB,  Esiero 
FL3392B.  9NB917 

BATTERY  PACK  REBUILDING:  Don  I  pitch 
it— Mail  »— fet  f  AST— PROFESSIONAL  RE- 
BUILDIMG'  SatisJact«jn  guaranteed4  (COM 
BP2/BP3  $19  95,  BP5  S2S.95.  BP7/BP&^ 
BP70  S32.95  KENWOOD  PB21  $15.95, 
PB21H  S21  9&,  PB25/2SH/26  S24  95  YAE- 
SU FNB9  S19  95,  FNB10  $23 .95.  FNB4J4A 
S3©  95.  Ten-Tec  %2A  95.  "U-DO-tT  IN- 
SERTS !  tCOM  BP3  St6  95,  BP5  S^?95, 
BP7f9S27  50,KEWWD  PB21  S12  95  PB24/ 
25/2S  $  19.95,  TEMPO  Sl-Sl5/scries 
S22  95,  YAESU  FNB4MA  S32  96.  FNB10 
S1B.95.  AZDEN  300  £19  95,  NEW  PACKS" 
ICOM:  BP5  $43.95,  BPB{BA5ECHG  ONLY? 
$39,95,  YAESU  FNB2  $  19.95,  FNB10S/ 
FNB12  $44  95,  SANTEC  142/1200  $22.95 
TELEPHONE  i  PAGER/  COMPUTER  /COM- 
MERCIAL PACKS— FREE  CATALOG  Add 
S3  Shippmg/order  PA*6^.  VISA-M/C  add 
$2  CUNARD,  RD  6  Box  104,  Bedford  PA 
15522,  (814)  623-7000,  BNB931 

LONG  WAVE  1 750  METER  products  and  kits 
by  Curry  Comma nica] ions  Ptease  send 
SASE  to  B52  North  Lima  St.,  Burbank  CA 
91505  BNB932 

VOX  ACTUATED  TRANSMITTER  49  MHz, 
crystal  controlled  6-15  VDC  i  mA  Siaixtoy 
Circuit  Board  Kit  Only  SUPER  QUALITY 

$39  95  ppd    Catalog  S3  00,  refundable 
Advanced  Else  ironic  Tech,  Ste  173,  58Q0-A, 
N   Sharon,  Amity  Rd ..  Charlotte  NC  26215 
(704)  S45-2681  BNB933 

LET  THE  GOVERNMEWT  FINANCE  your 
ham  rarJro-retated  small  business  Grants/ 
loans  to  £500,000  Free  recorded  message: 
(707)  449-3800-  ( LOS) .  B  NB93& 

VIDEOCIPHER  II  MANUALS,  Volume  1— 
Hardware.  Volume  2— Sollware.  either— 
$34  95.  Vol  una  3— Projects/Software,  Vol- 
u*ne  5— Documental  ion  or  Volume  §— 
Experimentation.  S44.95  each.  Voiume  4 — 
Repair.  $99  95  Cable  Hacker's  Bible— 
S34  95.  Clone  Hackers  Bible— S34  95,  Cata- 
log-S3.00  COOs  (&Q2)  782-2316 
TELECODE,  PO  BOX  04^6-PE.  Yuma  AZ 
85366-6426,  BNB938 


GOVNT  TECHNICAL  MANUALS  {* 
ics  A  Complete  Maintenance)  Receivers' 
R-3M.  APR-4,  51S-1  Collins  SP^fiOOJX 
Zenith  Transoceanic.  $1 9 ea.  R-390A,  R-392, 
$25  ea  PTTY  Converters:  CV  89,  CV  60, 
S25  ea  I  ship.  D  Tesia,  PO  Best  9064  AH 73, 
Newark  N J  07 1 04  BN  B939 

GROUNDING  THE  AMATEUR  RADIO  ST  A* 
TION.  Sie-p-by-step.  12-pa^e  illustrated 
guide  Down  to  Earth  instructions?'  ONLY  57 
ppd?  KB4UGWS  SHACK  SOLUTIONS,  PO 
Box  5a  1  -s,  Leeds  AL  35094  -G$B  1 .      B  N  B940 

TRAVEL!  HIGH  INCOME}  Radio  Officers 
needed  lor  shipboard  employmeni  Must 
have  FCC  Second  Class  Rad»o-Tetegraph  i- 
cense  and  background  in  electronics  Ap- 
pro ximareiy  S7000  00  per  month  to  Stan  after 
6  monies  E raining.  CaFI  of  write  Rae  Echols 
W7FFF  American  Radio  Association,  5700 
Hammonds  Ferry  Rd. ,  Linthicum  Heights  MD 
21090  (301)350-5379,  BNB941 

DOES  YOUR  CLUB  NEED  A  NEWSLET- 
TER? Is  your  club  having  trouble  finding- 
keeping  an  editor7  Maybe  we  have  tne  an- 
swert  Tell  us  the  problem  and  the  size  of  dub 
Write  TSfiAC,  Bo*  240,  FID  1,  Adana  OH 
43901 .  8N  9942 

HOMEBREW-PROJECTS  LIST  SASE 
WB2EUF  Bo*  70B.  East  Hampton  NV  1 1937. 

BNBM3 

DRAKE  TR-3  wrpwr  supply,  manuals,  and 
hand  mike  Also  Hustler  6-BTV  vertical.  Ail  (or 
S300  or  sell  individually  KF7LX.  Todd  (206) 
656-5528  or  89/90  callbook  BNB944 

WANTED  laM-PC/CLONE  AND  PACKET 
equipment  for  Russian  arnaieur  emergency 
radio  service— tax  deductible  Dave  Larsen 
KK4WW,  PO  Box  341,  Floyd  VA  24091  (703) 
763-3311/382^1456  BNB945 

RADIO  SHACK  COLOR  COMPUTER  Ham 
software  and  hardware  Free  catalog.  Dy- 
namic Electronics,  POB  896.  Ha rtselle  AL 
35640  (205J773-27&8  SNB946 

NEED  MANUAL  COMPLETE, XEROX  D  El 
CO  Model  377/aodio  signal  generator,  also 
Kenwood's  TS- 1 8QS/digitat  and  TR-9000. 
Will  pay  shipping/prrce  Xerox  Thanks, 
guys— WA6ISAH  Bill,  6089  San  Rolando,  Bue- 
na  Park  CA  90620  Phone  (714}  995^7939/ 
local  hams  BNB947 

WANTED:  ACC  Shac« master .  remote  oase 
cofitrorter  Shea  Wesfon  NAHHS  |6i9)  282- 
1703  BNB948 

WANTED:  Old  slide  rules  for  personal  collec- 
tion. Will  pay  reasonable  costs  AJI  si^es, 
styles  and  applic aliens  ol  interest.  Please 
contact  WASQBA,  Ron  Schmidi,  821  Rex 
Lane.  Sartand  TX  75040  BFMB949 

YOU**  CALLSM5N-3*  VINYL.  One  p«ece 
peei  and  stick,  any  surface  $3.50  pptf  Call- 
Signs,  PO  Box  123,  Valley  Springs  C A  95252 

BMB950 

HAH  EQUIPMENT.  For  Novice.  Extra  Class, 
or  experimenter  Best  offer  Fair  to  excellent 
condition  (COM  (C-735  HF  transceiver. 
COM  AT* ISO  antenna  tuner,  Kenwood 
TM-4 1 1 A  70cm  transceiver .  AE.A  PK-232  muf- 
timode  data  controller  plus  AEA  Com  p  ok  rait 
wuh  FAX,  Heathkil  HX>16BT  Iransmitier, 
Heathkil  HR-1B8Q  receiver,  Heathkit  PS-23 
power  supply.  Heathkil  HS-1661  speaker. 
MFJ-751  SS&CW  s*gnaJ  enhance*.  TervTec 
Model  228  antenna  luner/SWft  bridge,  John- 
son Viking  Adventurer  50-watt  xtaJ-conlrolted 
transmitter  Bob  KAKTH  Smte  297.  1 1220 
Wesi  Florissant.  Florissani  MO  $3033  {314) 
837-B894  BNB951 

HAM  RADIOS  DON'T  DIE!  They  just  gel  re- 
paired by  K-Gor  Electronic  Repair,  inc.,  6154 
Circle  View  Drive,  Kansas  C%  MO  64118 
{8161 454-6700.  BNB&52 

NAME  BADGES,  trophies.  CO.-  faser-en- 
g raved  plaques  and  desk  sets  Ham-owned 
Tor  20  years.  Retail  or  wholesale.  Resale  at 
hamlests  anyone??  Rick  Cordary  KM4CV, 
3702  Davie  Boulevard,  Fort  Lauderdale  FL 
3331 2-34^4  (30&)  587^0180  BNB953 

FRANKLIN  ACE  1000  I  two)  8  disk  drives  & 
controllers,  t  monitor,  much  software,  ASCil 

CW  Tt  Kafi ironies,  manuals,  printer  cards 
and  cables.  $990  takes  all  or  *i!l  split  John 
K80NM,  37610  Lakes hore  Dr  .  Mt.  Clemens 
Ml  48045.  t3 13)46  &-0t  35  BNB951 
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Homing  in 


Number  23  on  your  Feedback  card 


Joe  Moell,  PE,  K0OV 
PG  Box  2508 
Futterton  CA  92633 

Alabama  Action 

If  there  Ifl  one  thing  that  equals  the  ex- 
citement of  going  on  a  T~hum\  it's  talking 
about  T-huntmg  with  someone  who  is  real- 
ly enthusiastic  about  ft  I  have  been  in  the 
lucky  position  of  being  able  io  correspond 
with  foxhunters  all  over  the  world,  but  no 
one  has  exceeded  the  zeal  of  Bill  Levey 
WA4FAT  ol  Birmingham,  Alabama. 

"It's  a  hoot,"  was  his  immediate  reply 
when  I  asked  him  what  lie  thought  about 
his  recent  RDF  adventures.  "It  realty 
rewed  my  motor ' 

The  Birmingham  Amateur  Radio  Club 
has  a  monthly  2  meter  hunt  with  bounda- 
ries that  encompass  the  entire  greater 
Birmingham  area  map.  That  covers  parts 
of  three  counties,  including  urban,  subur- 
ban and  rural  terrain,  plus  rolling  hills  and 
woods- 

The  hunts  are  or*  Sunday  afternoons, 
and  sometimes  40  hams  converge  at  the 
hilltop  smarting  point.  Saturday  night  hunts 
didn't  work  out  well,  Levey  says,  especial- 
ly during  college  football  season.  There 
are  two  winners  possible  for  each  hunt: 
one  (or  the  shortest  time,  and  one  for  the 
lowest  mileage.  The  Hunl  Committee  then 
determines  who  hides  next  lime. 

"I  can't  imagine  any  area  in  the  country 
being  more  excited  about  DFing ,"  Levey 
enthused  The  dub  has  branched  out  10 
put  on  special  hunts,  such  as  a  recent  on- 
fool  outing  *n  Oak  Mountain  Stale  Park, 
with  three  transmitters  scattered  over  a 
wide  area,  There  is  even  talk  of  a  regional 
DF  championship  now  thai  there  is  In- 
creasing foxhunt  activity  in  nearby  Mont- 
gomery and  Huntsville 

Birmingham  hunters  use  a  variety  of 
RDF  methods  in  pursuit  of  ihe  foxes,  in- 
cluding Dopplers  and  a  dual  antenna  unit 
of  Coast  Guard  design.  Parasitic  anten- 
nas seem  to  be  the  most  popular  choice  at 
the  starting  point  Long  beams  aren't 
needed  because  signals  are  usually  quite 
strong.  Two-element  quads  are  popular 
because  they  can  be  stuffed  into  a  car 
trunk  without  disassembly  before  and  of- 
fer the  hunt 

For  occasions  when  more  gam  is  need- 
ed, a  few  enterprising  hunters  use  an  add- 
on set  of  two  yogi-type  directors  that d  plug 
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Schematic  of  modified  regulator  circuit 
using  LM2941.  Note  printout  differ- 
ences between  LM317  and  LM294 1 


Radio  Direction  Finding 


in"  to  Ihe  boom  of  the  2-elemenl  quad. 
This  turns  the  antenna  into  a  4-element 
quag  I 

While  many  hunters  in  Birmingham  and 
elsewhere  like  the  antenna  fabrication 
part  of  RDF  as  much  as  the  foxhunting 
part,  others  would  prefer  to  lei  someone 
else  handle  the  building  chores. 
WMFATs  company  (Alabama  Amateur 
Electronics)  makes  it  possible  with  a  line 
of  lightweight  quads  for  2B-450  MHz  Tm 
experimenting  with  one  of  AAE's  2  meter 
models  right  now  and  I'll  give  you  a  full 
report  soon  in  this  column. 

Unfinished  Business 

Las!  month  I  described  how  to  adapt  the 
Optoelectronics  model  CCB  bug  detector 
lor  sniffing  oul  ihe  fox  al  the  end  of  the 
hunt.  I  was  disappointed  that  the  Op* 
loelectronics  board  uses  Ihe  LM317 
voltage  regulator  to  obtain  the  +6.25  vol! 
reference  for  the  display  The  LM317  has 
high  offset  voltage  so  it  lalls  out  of  regula- 
tion when  the  supply  battery  voltage  drops 
betow  7.9  volts,  causing  a  drastic  reduc- 
tion in  sensitivity. 

One-chip  low  offset  voltage  regulators 
have  been  around  for  some  time,  but  mosi 
either  can1 1  be  set  io  +6.25  volts  or  don't 
have  enough  output  current  capability,  Af- 
ter lots  of  research,  followed  by  a  bit  of 
impassioned  pleading  with  the  local  sales 
office.  I  got  a  National  LM2341CT  low  off- 
set high  current  adjustable  regulator. 

The  LM2941  goes  onto  the  CCB  board 
with  a  couple  of  minor  modifications.  First, 
remove  the  240  ohm  resistor  at  R6  and 
substitute  a  3.9k  resistor.  Next,  unbolt  and 
remove  the  LM317.  Looking  at  Figure  1, 
you  can  see  that  the  2941  has  two  addi- 
tional leads,  and  the  input/output  pins  are 
tn  different  locations.  Furthermore,  the  tab 
is  at  ground  on  the  294 1  and  connected  to 
output  on  the  31 7. 

Bend  theONrfDFF  and  grqukd  pins  up  out 
of  the  way  temporanly .  then  bend  the  out- 
put pin  under  the  input  pin  and  solder  the 
adjust,  input  and  output  pins  into  the 
proper  holes  on  the  board.  Make  sure  the 
input  and  output  pins  do  not  short  to  each 
other.  Finish  off  the  job  by  connecting  the 
on/off  and  ground  pins  to  nearby  ground 
foil  with  a  short  jumper  wire 

Do  not  bott  the  2941  to  the  board— that 
wsii  short  the  output  to  ground.  Put  a  piece 
of  electrical  tape  between  the  IC  and  the 
board  to  prevent  inadverteni  contact  at  the 
mounting  hole.  You  will  gel  much  better 
battery  life  with  the  new  regulator  because 
the  reference  stays  solid  with  battery 
voltage  down  to  6.5  volts. 

The  LM2941CT  came  out  less  than  a 
year  ago ,  and  it  is  hard  to  gel  .It's  carried  in 
the  Advanced  Computer  Products  catalog 
(1310  E,  Edirvger  Avenue,  Santa  Ana  CA 
92705).  Call  ACP  at  (714)  556-6813  Of 
(800)  366-3227  Cross  your  fingers  be- 
cause that  part  sells  out  quickly. 

Hunters*  Forum 

II  you  five  in  a  part  of  the  country  where 
there  are  only  a  few  months  of  good  hunl- 


Photo  A.  KB6MAH  caught  ye  aide  columnist  (with  the  sniffer)  and  expert  navigator 
WA60PS  (dialing  the  HT)  whtie  experimenting  with  high  speed  Htm. 


j  ng  weath  er  and  on  I  y  a  coup!  e  o  I  h  unts  i  n  a 
year,  it  may  be  hard  to  believe  that  RDFers 
could  lose  track  of  local  hunl  happenings. 
But  with  over  a  doien  hunts  a  month  from 
which  to  choose  year-round,  Southern 
California  T-hunters  can  easily  gel  con- 
fused. (Let's  see.  who's  hiding  the  Path 
finder  hunt  this  weekend?  Ron  won  last 
month,  didn't  he?  Or  did  he  win  the  Rk) 
Hondo  hunt?) 

To  help  reduce  ihe  confusion  and  pro- 
mote competitive  foxhunting,  Martin  Hasa 
KB6MAH  is  publishing  T-HUNT  FORUM. 
a  monthly  newsletter  for  Soulhem  Califor- 
nia T-hunters.  It  lists  all  the  upcoming 
hunts  of  the  month,  plus  the  results  of 
hunts  in  the  past  month,  Martin  welcomes 
and  encourages  reader  input  His  infor- 
mal, humorous  siyle  captures  the  fun  of 
foxhunting  very  effectively.  Hams  may  not 
yet  be  ready  for  a  national  T-hunl  newslet- 
ter but  when  they  are,  I  nominate 
KB6MAH  to  put  il  oul.  Meanwhile,  a  regu- 
lar local  flyer  like  Martin's  might  be  just  the 
thing  to  jump  start  the  interest  in  your  area. 
Manm  won't  do  subscriptions,  but  he  will 
mail  you  some  recent  tssues  if  you  send  an 
SASE  to  him  at  701  West  Maxum  Avenue. 
Fulierton  CA  92632.  The  more  postage 
you  put  on  the  envelope,  the  more  issues 
h e  will  send .  I  suggest  two  o  r  t  h ree  ounces 
worth.  (Southern  California  hunters  must 
pick  up  their  currenl  issues  at  the  starting 
point  of  a  hunt.) 

Manm  is  an  accomplished  photogra- 
pher, too.  You  will  see  his  photos  in  most 
T-HUNT  FORUM  issues.  He  has  also 
done  darkroom  work  on  many  of  the  pic- 
lures  you  have  seen  in  "Homing  in ."  He 
loves  to  experiment  wilh  new  gimmicks  in 
both  photography  and  T-hun ting.  Recent- 
ly, he  combined  Ihe  two  when  he  took  pic- 
tures of  a  nighl  hunt  using  available  light 
and  ultra-last  film  (see  Photo  A). 


Are  You  Lost? 

For  some  lime  now,  we  have  been  tanta- 
lized by  stories  of  new  navigation  systems 
for  cars  that  will  be  available  "real  soon 
now"  A  computer  will  keep  track  of  your 
car's  position  in  real  time,  and  guide  you 
through  the  city  as  you  search  out  the  hid- 
den transmitter.  It  sounds  like  T-hunt 
heaven.  Imagine  connecting  your  anten- 
na indicator  and  compass  io  a  navigation 
computer  to  plot  bearings,  do  ina  ng  illa- 
tions, and  figure  out  the  way  to  get  to  the! 
wilh  minimum  time  or  mileage,  whichever 
will  win  the  hunt! 

That  day  may  be  getting  closer  Klynas 
Engineering  of  S>mi  Valley,  California,  has 
released  "Streets  on  a  Disk,"  a  software 
package  for  IBM  computers,  with  maps 
said  Io  be  available  for  the  whole  USA. 
You  can  even  print  out  customized  di rec- 
kons to  your  destination* 

Before  you  get  too  excited,  look  at  the 
price  tag:  $225  for  the  software  and  a  ba- 
sic USA  interstate  highway  map.  plus  ad- 
ditional bucks  for  each  detailed  map.  For 
example,  the  Orange  County,  California, 
map  costs  $570  by  ftseff.  Gosh,  some  of 
our  hunts  include  four  or  more  counties! 

And  the  software  doesn't  talk  to  your 
antenna  pointer,  at  least  not  yet.  Then 
there  is  the  matter  of  trying  to  operate  an 
IBM  computer  in  your  car  without  RFI 
killing  the  weak  signals.  Worst  of  all  navi- 
gation software  is  intended  for  city  use! 
not  those  new  not-yet-on-the-map  housing 
tracts  and  out-in-the-Siicks  canyons  and 
washes.  What  we  need  here  is  Boonies 
on  a  Disk!"  But,  seriously,  I'd  like  to  hear 
from  any  T-hunters  who  have  occasion  to 
try  out  this  package,  or  anything  like  it.  (My 
trusty  old  Kaypro  won  t  run  it.)  If  you  think 
■I  has  foxhunting  possibilities,  we'll  put  out 
ihe  word  in  this  column. 
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Number  24  on  your  Feedback  card 


K KA BOOM 


MichaeU  GeierKBWM 

7 Simpson  Ct. 

S,  Burlington  VT 05403 

Hints,  Kinks  and  By  The 
Numbers 

Recently  I've  received  some  letters 
with  good  comments  and  suggestions, 
and  1  thought  I'd  pass  a  few  of  them 
along. 

I  mentioned  in  my  article.  "Cassette 
Box  Special ,*'  in  the  April  1 990  issue, 
that  melting  seemed  to  be  the  only  way 
to  make  a  hole  in  a  cassette  box  with- 
out cracking  it.  John  WR0W  suggests 
using  a  drill  bit  with  deliberately-dulled 
outer  edges.  'Thai  way,"  he  says, 
"the  center  cuts  and  the  edge  metis."  I 
haven't  tried  it,  but  il  sounds  like  a 
good  idea 

W4DZA  mentions  a  problem  that 
may  nol  be  one  He  says1  'If  your  HF 
set  Jumps  frequency  a  few  kHz  when  it 
rs  keyed,  check  the  mi  before  sending 
it  in  for  repair."  I  guess  that  would  be 
easy  to  overtook.  And  there's  no  ques- 
tion that  most  electronic  items  sent  in 
for  repair  are  not  actually  broker. 

Kennelh  WA2VW5  takes  issue  with 
my  statement  that  a  600  ohm  mike  will 
not  work  well  into  a  50k  ohm  input.  He 
stales,  quite  correctly,  that  mike  inputs 
usually  are  voltage- responding,  and  do 
nol  care  about  maximum  power  trans- 
fer. That's  true,  but  that's  the  reason  it 
doesn't  work  well.  A  600  ohm  mike  will 
have  low  voltage  ai  higher  current,  and 
the  vollage-sensilive  50k  ohm  jnpul  will 
not  be  driven  nearly  as  hard  as  if  the 
proper  mike  were  used,  tf  the  speech 
amp  has  enough  gain,  it  may  be  OK. 
but  in  my  experience,  the  audto  will  be 
weak,  with  corresponding  weak  trans- 
mit power  on  SSB. 

Several  readers  have  asked  about 
the  avail  ability  ol  PC  boards  for  The 
Banker  (also  in  the  April  issue)  or  of 
finished  units,  I'm  afraid  J  can't  help 
either  way.  The  Banker  is  no  longer  in 
production,  and  there  aren't  any  spare 
boards.  It's  really  a  simple  project,  and 
a  great  introduction  to  home-brewing 
So  come  on,  folks,  build  them!  You 
don't  have  to  use  a  PC  board— pert- 
board  or  point-to-point  wiring  will  work 
fine. 

Finally,  I'm  still  getting  antenna 
questions  and  letters  with  SASEa.  The 
purpose  of  this  column  is  to  discuss 
troubleshooting  and  basic  theory,  with 
a  slant  toward  modern  solid  state  gear 
I  don't  do  lubes,  amps,  tuners  or  anten- 
nas. And  much  as  Id  like  to.  I  just  can't 
send  personal  replies,  except  on  rare 
occasions.  So  please,  save  your 
stamps,  Now,  let's  get  to  this  month's 
topic. 

Playing  the  Numbers 

If  you  fix  or  build  anything  electronic, 
you're  going  to  deal  with  numbers.  The 
field  rs  inherently  numeric  and, 
whether  you're  setting  controls,  using 
a  scope,  or  just  checking  your  transmit- 
ter output  on  a  wattmeter,  you're  going 
to  run  into  big  numbers,  little  numbers, 
and  especially  metric  numbers.  Resis- 
tors, capacitors  and  other  compo- 
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nents,  as  well  as  quantities  like  amps, 
volts,  ohms,  warts  and  frequencies,  are 
specified  using  the  metric  system,  and 
for  good  reason  Being  able  lo  multiply 
and  divide  by  factors  of  ten  makes  ev- 
erything tremendously  easier.  Imagine 
if  there  were  12  ohms  to  afoot*ohm  and 
36  waits  to  a  yard-wall f  What  a 
headache. 

Luckily,  it's  easy  to  learn  the  metrics 
for  scientific  use,  because  you  don't 
have  to  unlearn  anything  else  first 
Here  are  the  metric  units  commonly 
used  in  the  electronics  game: 

Giga  (G) :       times  1,000.000,000 
Mega  (M) :     times  1 ,000,000 
Kito(K)  times  1,000 

Mi  Hi  [mj         divided  by  1 ,000 
Micro  (p.);      divided  by  1 >QQG.Q00 
Nano  in) :      divided  by  1 ,000,000,000 
Plco(p):        divided  by 

1,000,000,000,000 
Wow!  Some  pretty  crazy  numbers, 
huh?  Yes,  but  they  are  very  useful,  in 
order  to  do  any  calculation  with  them, 
though,  you  really  need  to  put  them 
into  a  more  easily-manipulated  form 
As  they  are,  they're  just  too  cumber- 
some. Enter  good  ol'  scientific  nota- 
tion. 

Ten  to  the  What? 

You  probably  remember  this  from 
high  school,  it's  just  a  way  of  describ- 
ing the  number  of  zeros  attached  to  a 
number.  For  instance,  Mega  is  10h.  In 
other  words,  a  1  with  six  zeros  after  it. 
or  1,000,000.  The  whofe  range  looks 
like  this: 


Giga(G) 
Mega(M) 
Kilo(k): 
Willi  (m): 
Micro  (p): 
Nano  (n) : 
Pico  (p| 


times  10* 
times  10* 
times  103 
times  10 3 
times  10* 
limes  10* 
times  10~1Z 


That  looks  a  lol  neater,  doesn't  it? 
And  it  makes  it  easy  to  put  very  big  and 
very  small  numbers  into  formulas  with- 
out juggling  unwieldy  blobs  of  zeros 
around. 

Notice  that  there  are  no  more  "divid- 
ed by's."  To  make  division  into  multi- 
plication, alt  you  do  ts  put  a  minus  sign 
next  to  the  exponent-  So,  5  divided  by 
10'  is  the  same  as  5  times  10'3,  Multi- 
plying is  easier  than  dividing  any  old 
day,  and  keeping  it  all  the  same  avoids 
confusion.  Also,  notice  that  all  the 
powers  of  10  (the  M exponents")  are 
grouped  in  three's:  10  \  10*.  etc.  This 
standardization  of  groupings  makes  it 
easier  to  mix  or  operate  on  the  num- 
bers. 

For  instance,  how  would  you  add  two 
capacitors  in  parallel  if  they  were  speci- 
fied as  1  x  10*  and  5  x  IC*  farads? 
Sounds  messy,  huh?  How  about  if  they 
were  0  01  microfarad  and  0005  micro- 
farad? That's  easy;  it  would  be  0,015 
microfarad  (0.015  uF).  See  what  f 
mean? 

You'll  find  this  system  in  virtually  all 
aspects  of  electronics,  If.  for  instance, 
you  use  a  milliammeter,  you're  rnea* 
sunng  amps  times  10 3,  A  circuit  draw- 


ing 700  mA  is  drawing  0.7  amps.  It's  as 
simple  as  that.  And  if  you  use  a  fre- 
quency counter  and  measure  14.2 
megahertz  (Mhte),  that's  14.2  x  10*  cy- 
cles per  second. 

All  ihis  really  comes  together  when 
you  use  instruments  like  scopes  and 
DVMs  l  strongly  recommend  that  you 
get  a  scientific  calculator.  They're 
cheap  these  days  (around  $15)  and  are 
worth  their  weight  in  gold.  You  may 
never  need  all  those  fancy  mathemati* 
cal  operations  (doesn't  it  hurt  to  know 
that  a  $15  box  knows  more  math  than 
we  do?),  but  the  ability  to  calculate  us- 
ing exponents  is  vitaL  Most  scientific^ 
have  an  'engineering  notation"  but- 
ton, which  simply  takes  answers  like  5 
x  1 0/*  and  converts  them  to  50  x  1 0  *\  in 
accordance  with  the  handy  groupings 
described  above.  Also,  some  of  these 
machines  can  do  number  base  calcu- 
lations and  conversions,  and  these  are 
really  useful  if  you  do  much  computer 
programming. 

If  You've  Got  the  TJme.  ♦ » 

If  you've  got  a  scope,  its  horizontal 
time  base  (sweep  speed)  is  undoubted- 
ly calibrated  by  lime,  rather  than  sweep 
frequency  Only  very  old  'recurrent 
sweep"  (in  other  words,  non-tnggered- 
sweep)  scopes  used  frequency  mark- 
ings. The  time  units  are  far  more  use- 
ful. They  specify  the  length  of  time  it 
lakes  the  beam  to  sweep  the  width  of 
one  box  on  the  graticule.  So,  if  you 
have  a  waveform  which  makes  a  com- 
plete cycle  in  2.6  boxes,  all  you  have  to 
do  ts  multiply  2.6  by  the  setting  of  the 
sweep  knob  and  you  know  the  time 
period  of  each  cycle. 

But  how  do  you  figure  the  frequen- 
cy? That's  easy:  just  invert  the  number 
by  dividing  1  by  it.  Let's  say  your  wave- 
form completes  one  cycle  in  2,6  boxes 
with  the  sweep  knob  se!  to  5  microsec- 
onds. The  total  time  for  one  cycle  is 
then  2.6  limes  5  x  10 5  seconds,  or  1 3  x 
10*  seconds  (in  other  words,  13  mi- 
croseconds). To  get  the  frequency,  Just 
divide  1  by  13  x  to*  and  you'll  get  76.9 
xl0*or76.9kilohertz. 

If  you  have  a  dual-trace  scope,  you 
can  measure  the  time  difference  be- 


tween two  waveforms  as  long  as  their 
speeds  are  related  to  each  other  (If 
they  weren't,  their  ttme  difference 
would  constantly  be  shirting,  just  like 
two  watches  running  at  different 
speeds.}  If  one  wave  starts  its  cycle  2 
boxes  after  the  other,  then  it  tags  by  2 
limes  5  x  1  CT6  seconds,  or  1 0  microsec- 
onds (This  assumes,  of  course,  (hat 
you  still  have  the  sweep  knob  set  to  5 
microseconds.) 

If  you'd  like  to  express  (he  time  dif- 
ference as  a  phase  angle,  all  you  do  is 
relate  the  time  to  the  magic  number 
360,  which  is  the  number  of  degrees  in 
one  cycle*  no  matter  what  its  actual 
time  period  may  be.  For  example,  if  the 
first  wave  has  a  total  time  period  of  1 3 
microseconds  and  the  second  wave 
lags  by  10  microseconds,  the  second 
wave  is  out  of  phase  by:  10  divided  by 
13,  times  360.  ThusT  it  lags  by  2769 
degrees  This  kind  of  information  can 
be  extremely  useful  if  you're  trying  to 
service  a  frequency  synthesizer.  ATV 
video  camera,  packet  modem,  etc. 

These  same  kinds  of  tricks  work 
great  with  meters,  digital  or  analog,  If 
you've  measured  SDkohms,  that's  50  x 
10*  ohms.  If  youVe  got  0.03  amps, 
that's  30  x  1 0 3  amps,  or  30  miliiamps 
(mA).  But  why  bother  to  call  it  30  x  10 3 
amps  when  30  mA  sounds  so  much 
better? 

It's  the  Law 

When  using  Ohm's  law,  or  any  other 
formula,  always  remember  to  use  the 
exponents.  If,  for  instance,  you  want  to 
know  the  current  through  a  1 0k  ohm 
resistor  with  6  volts  applied  across  it 
just  divide  6  by  10  x  10\  and  you'll  get 
0.6  x  10 3,  or  0.6  miliiamps.  That's  also 
600  microamps  (600  uA). 

So.  get  a  scientific  calculator  and  ex- 
periment! Once  you  see  (he  relation- 
ships of  the  metric  number  groupings, 
you'll  find  your  electronic  work  much 
easier.  Even  if  you  don't  design  any- 
thing yourself,  your  enhanced  ability  to 
calculate  currents  and  Other  quantities 
while  troubleshooting  will  speed  you 
along.  Plus,  that  new  scope  you  got  at 
the  hamfest  should  seem  a  whole  tot 
clearer.  Good  luck  x  1 0^! 


OlQAfl/' 
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YOU  DO  HAVE  TO  KEEP  SOUR  QSO  *  QUI  IE  3HORT 
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PRODUCT  OF  THE  MONTH 

MFJ 

The  MFJ-948  is  a  300  watt  antenna  tuner  that  tunes  out 
SWR  for  maximum  power  transfer  to  verticals,  dipoles.  invert- 
ed Vees.  beams,  quads,  mobile  whips  fed  by  coax,  balanced 
lines  or  single  wire— virtually  any  HF  antenna,  It  covers  1.8  to 
30  MHz  and  is  made  in  the  U.S.A.  This  deluxe  antenna  tuner 
features  MFJ's  lighted  peak  reading  cross-needle  SWR 
wattmeter  with  an  on/off  switch  for  the  meter  tamp.  It  will 
show  you  SWR,  forward  and  reflected  power  at  a  single 
glance.  It  also  reads  average  power.  It  reads  power  on  two 
scales:  30  or  300  watts.  Besides  the  lamp  switch,  other  front 
panel  meter  switches  let  you  select  peak/average  power  and 
high/low  power  scales.  A  6-position  antenna  switch  lets  you 
select  two  coax  lines  (direct  or  through  tuner),  random  wire, 
balanced  line  and  external  dummy  load.  A  4:1  balun  makes  it 
easy  to  hook  up  balanced  line  antennas. 

The  MFJ-948  is  priced  at  $130.  The  lamp  uses  12  VDC  or 
110  VAC  with  Mf  J-1312,  S13+  For  more  information  contact 
any  MFJ  dealer  or  MFJ  Enterprises.  Inc.,  P.O.  Box  494,  Mis- 
sissippi State  MS  39762,  Phone  (601)  323-5869  or  (800) 
64  7- 1800,  FAX  (60 1)  323-6551 ,  Telex  53  4590  MFJSTKV.  Or 
circle  Reader  Service  No.  201 . 


BAYLIN  PUBLICATIONS 

"TVRO  System  Analysis  and 
Antenna  Aiming  Computer  Pro- 
grams for  Satellite  Technicians" 
by  Greg  Grissom,  from  Baylin 

Publications  is  a  software  pro- 
gram for  IBM  and  compatible 
computers.  It  can  be  instrumental 
in  TVRO  system  analysis  and  an- 
tenna aiming.  This  tool  for  deign- 
ing and  installing  TVROs  is  tai- 
lored for  satellite  professionals. 
dealersH  and  technically-oriented 
TVRO  owners.  II  can  also  be  used 


in  sales  presentations 
to  demonstrate  how 
changing  parameters, 
such  as  dish  size  or 
LNB  noise  tempera- 
ture, affect  picture  qual- 
ity, The  analysis  sub- 
component,  especially 
useful  tor  predicting 
performance  when 
viewing  signals  from  a 
particularly  weak  satel- 
lite, accurately  calcu- 
lates picture  quality  from  footprint 
maps  and  system  parameters 
such  as  LNB  noise  temperature 
and  antenna  diameter.  The  aim- 
ing subcomponent  is  used  to  cal- 
culate azimuth  and  elevation  an- 
gles and  the  range  to  all  satellites 
within  "view*1  of  a  TVRO. 

This  software  is  available  on 
5,25-inch  and  3.5-inch  floppy 
disks  for  $50,  plus  S2  S  &  H,  from 
Baylin  Publications,  1905  Mari- 
posa. Boulder  CO  80302.  Or  circle 
Reader  Service  No.  204. 


RFTRONICS 

RF  Tronics,  a  company  that 
specializes  in  custom  electronic 
hobby  accessories,  has  solved 
the  memory  problem  in  nickel- 
cadmium  batteries  with  the  CAD- 
CYCLER.  The  CAD-CYCLER 
helps  restore  a  battery  to  its  full 
amp-hour  capacity  by  properly 
discharging  the  pack  to  a  precise, 
recommended  level.  Full  capacity 
is  usually  restored  in  three 
charge/discharge  cycles.  Repeat- 
ed use  Of  the  CAD-CYCLER  will 
help  prevent  memory  from  ever 
forming  and  will  maximize  the  life 
span  and  number  of  charge/dis- 
charge cycles  that  your  batteries 
were  designed  to  produce.  The 
CAD-CYCLER  can  be  used  on 
any  battery  as  long  as  the  number 
of  cells  in  the  pack  match  the  mod- 


el number:  Models  CC-4,  CC-5 
and  CC-8  discharge  at  500mA; 
CC-6  and  CC-7  at  600mA. 

The  special  introductory  price 
for  all  models  is  $35  each  (regular 
price  is  $39),  plus  $2.50  S  &  H. 
Contact  RF  Tronics.  P.O.  Box 
778,  Agawam  MA  01001-0718. 
(413)  786-6162  Or  circle  Reader 
Service  No.  202 


HELIOPOWER,  INC, 

The  Solar  Power  Pack  (SPP) 
from  Heliopower,  Inc.,  is  a  com- 
plete, self-contained  DC  solar 
power  system  available  in  three 
standard  sizes.  It  includes  all  the 
components  of  a  solar  power  sys- 
tem: a  high-performance  photo* 
voltaic  (PV)  module  for  efficient 
collection  of  solar  energy,  a 
charge  regulator  for  precise 
charging  and  discharging  control, 
plus  a  sealed,  deep-cycle*  low* 
maintenance  storage  battery. 
These  components  come  com- 
pletely assembled  in  a  weather- 
proof NEMA  3R  enclosure  with 
hardware  for  various  mounting 
applications. 

With  its  protective  enclosure, 
high-quality  system  components 
and  reliable  Hoxan  module,  the 
Solar  Power  Pack  is  easy  to  install 
and  can  operate  with  minimal 
maintenance  for  many  years.  It  is 
especially  useful  in  remote  areas, 
to  power  pipeline  telemetry,  irriga- 
tion system  controls  and  light  duty 
radio  repeaters. 

Available  toad  capacities  range 
from  19  to  73  watt-hours  per  day. 


Assuming  4.5  peak  hours  of  sun, 
each  can  operate  up  to  five  days 
on  battery  power  alone.  The  SPP- 
05  (1 9  daily  watt-hour  load  capaci- 
ty) is  $700,  SPP*  10  (29  daily  watt- 
hours}  is  $760,  and  SPP-2G  (73 
daily  watt-hours)  is  $920.  Load  ca- 
pacity is  climate  and  site  spe- 
cific—Heliopower  will  help  cus- 
tomers choose  the  correct  SSP  for 
each  location  and  application. 
Contact  Heliopower,  One  Centen- 
nial Plaza  3F.  Piscataway  NJ 
08854.  (201)  B80-O707.  Or  circle 
Reader  Service  No.  203. 


CYBERRESEARCH 

CyberResearch  has  released  a  new,  enlarged  edition  of  PC  Systems 
Handbook  for  Scientists  and  Engineers.  This  new  catalog  (Volume  7, 
Number  1 .  Spring  1 990)  contains  many  new  products  for  PC-based  data 
acquisition  and  instrumentation  control.  CyberResearch  has  assem- 
bled a  large  selection  of  compatible  products,  saving  users  the  many 
hours  of  research  required  to  find  products  that  wilt  work  together. 
Detailed  applications  diagrams  of  several  data  acquisition  and  control 
systems  provide  helpfui  examples  for  those  who  wish  to  understand 
PC-based  products  for  laboratory  and  industrial  use  The  handbook  is 
filled  with  detailed  Tech  Notes  which  explain  complex  concepts  and  new 
developments  in  data  acquisition  equipment.  It  provides  a  wealth  of 
technical  information  and  serves  as  a  combination  technical  reference 
and  catalog. 

To  request  a  copy  of  this  catalog  contact  CyberResearch.  tnc.T  P.O. 
Box  9565,  New  Haven  CT  06535.  (800)  341-2525.  Or  circle  Reader 
Service  No.  205, 
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A  Great  Idea  f — 

We  packaged  the  ARRL  Hanc&cotfs 
ground  plane  in  a  rugged,  weatherproof, 
integraled  mounting  system.  Using 
stainless  steel,  silver  solder  and  quaJity 
USA  components,  we  created  the  high 
performance  MAX  System. 

Only  $29.95  Ff«iNpping(conLlJSA 

Fully  assembled. 

Money  back  guarantee. 
Specify  MAX  146, 

MAX220,  or  MAX440 


MAX 


Sysfom  ™ 

GROUND  PLANE  ANTENNAS 
CK-MO-MOVJSA  Accepted  (  MA  add  5%  sates  eu) 


Send  payment  to  Cellular  Security  Group, 
4  Gerring  Rd  ,  Gloucester,  MA  01930 
Or  charge  by  phone  (508)  281  8892 


CIRCLE  80  ON  READER  SERVICE  CARD 


Two  Meter  Special 


each.  w:n  all  accessories.  4  or 2  FScan  Accessory  Group;  $i  25  each 

GEEare  Pi  1 39-1 55  MHz.  40  watt.  Drawer  Unit  Only.  S7D  oacri:  with  2  F 
Scan  Aeoessows.  S1 25  each 

gEEMe!l^3-5DMHti 50 waft OiaaefUpi! Only  565 each .mth 
sory  group  Si  25  each 

GECwtwylLl  2  or 6  Freq.  25  *3it .138-1 5S -148-1  ?*  590  eatt 
StaiivdHI-3Q0  poftdtkc  13B-144  MHz:  S89  each 

CALL  Ofl  WHITE  fOB  CUlfi  DlT  FLYEB. 
ALL  SALES  '"GASH ' '  Ofl  CEHTI F IE0  FUNDS' '  SHIFTS  D  BY  UPS. 

C.W,  WOLFE  COMMUNICATIONS.  INC. 

1 1 3  Central  Avenue 

Sittings.  Montana  59>02 

*  FAX  *  FAX  #  FAX  * 
(406) 252-961 7 

•  TELEPHONE  * TELEPHONE  • 

(4061  252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 


MorseMan  Plus 


THE  BEST  JUST  GOT  BETTER! 

MorseM&nP\\X&  -  THE  premier  Morse  Code 
trainer  now  incorporates  mouse  support  Impro- 
ved Farnsworth  method,  improved  code  leacher. 
an  expanded  information  base  and  many  more 
new  features! 


MorsaMsfi  Plus  wilt  take  Che  newcomer  from 
ground  level  to  expert  in  record  time!  It  is  an  ideal 
trainer  (or  tfie  potential  ham,  MorseMan  Plus  b 
great  for  licensed  hams  wtio  want  to  upgrade  -  no 
need  to  wrestle  with  code  tapes  or  on  the  air  prac- 
tice when  you  can  use  any  and  all  of  the  advanced 
Features  on  Mors&Man  Plus  -  a  true  random 
character  generator,  random  word  generator, 
ASCII  text  file  create/send,  true  random  calrsagns, 
true  random  FGC/VEC  type  tests  that  keep  track  of 
your  progress  as  well  as  a  random*  realistic  or>- 
the-ajr  QSO  simulator  mat  sounds  just  like  the  real 
tiling!  Plus  many,  many  more  options.  Morse - 
Man  Plus  even  features  CPU  INDEPENDENT 
TIMING  so  that  you  don't  have  to  worry  about 
selling  it  for  your  computer! 

Unlike  other  CW  trainers,  MorseMan  Plus  was 
designed  by  a  CW  expert  (NE4L)  who  knows  what 
it  takes  to  get  to  that  high  level  of  proficiency.  Other 
trainers  don't  even  come  close!  (Hundreds  of 
satisfied  users  can't  be  wrong!)  You  cart  get  Mor- 
seMfa/rP\u$  for  $24.95  (plus  (2.00  s/h)  PLUS 
the  next  major  update  FREE! 

tf  you  want  to  become  a  licensed  ham.  upgrade,  or 
just  enjoy  CW  then  MofxeMsn  Plus  is  for  you! 
Grve  us  s  cail  at  1-8O0-52W235  and  order  yours 
today,  or  order  from  our  BBS  at  (206)757-1348 
(300-1 9200  baud  -  24  hours).  Visa/MC  accepted 


Renaissance  Development 
Box  640  -  Killen  -  AL  -  35645 


CIRCLE  14  ON  READER  SERVICE  CARD 


AA1A 
SIDEKICK 

ANTENNAS 


•  144  -  220  -  440  Mhz.  Models 

•  Dual  Extended  Collinear  Elements 

•  Stainless  Elements  and  Hardware 

•  Side/Top  Mount  Tower  or  Mast 

•  Excellent  Gain  and  Quality 

•  Easily  Stacked 

■  Broadband  -  Tunable 

•  St>239  Feed 

•  New  Design  and  High  Efficiency 

$79.95 


«  * 


urn 


T 


•  With  TN"  Connector  and  Silver 
Plated  Feed  Probe 

$89.95 

Broadcast  Tech.  Services 

II  Walnut  St, 
Marshtteld,  Mass.  02050 

617-837-2880 
800-874-2880  Order 

No  Extra  Charge  for  VISA-MC 
Shipping  Handling  add  $4.00 
Mass.  Residents  add  5% 


New  AOR 
Scanner 


AR1000 


' 


3  OptMx  i 


499 


* 
coverage 

:UHFTV 
6U0  8C61 
■  AM  FM  and  wide 
band  FM  tuning  rrn  ■ 
■10  Scan  Hanks.  10  Search  Banhj 

•  Sel>n  -inli>  BrJOMty  <  "l~umneJ 
•5ek*"UibleSeajr-h  [ftcttsnaoi 

Hz 

•  Fei  manmt  memory  backup 
*2&  Duiv  Sau^actjon  Guarantee 

FuU  refund  rf  mx  Satisfied 

•  No  FrettuiFrtdes  cut  out 

•  All  normal  accessoties  iodw  i 

•  Si^  €  7/B'H  x  1  3/4  D  it  2  W:  W 

wt  n& 


COMMUNICATIONS 

10701  £   106tn  St.  Indpls,,  IN  46256 

Toll  Free  600  -445-771 7 

Vtsii  and  M.Ji.t+'rcinJ 

(COD  slightly  higher) 

FAX  (3171  B49a?9< 
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NEMAL  ELECTRONICS 


♦Complete  Cable  Assembly  facilities  MIL-STO-45208 

♦Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

♦Factory  authorized  distributor  for  Alpha,  Amphenot,  Belderu  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-suh  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors. 


HARDLINE  50  OHM 

FXA12   1/T  Aluminum  Black  Jacket. „„„..„„. 
FLC12  1/2"  Cabt$  wave  CO  ft.  copper  btk  jkt  jkt 
FLCT&  7/8 '  Cable  wave  corr.  copper  blk  jkt  ft 
NMS2CC  H  conn  1/T  con  copper  m/f  „« 
NM7BCC  N  com  7/ST  corr  copper  m/f   .... 


■  ■■■"  -  —  - 


1.69/ft 
.54.00 


COAXIAL  CABLES  (per  ft} 

1 180  BELDEN  9913  very  low  loss  .55 

1102  RG8/V  95%  shield  low  toss  foam  11ga,„ 36 

1110  RGBX  95%  shield  (mini  8) 17 

11 30  RG213/U  95%  shreld  mil  spec  NCV  fkL 39 

1140  RG214/U  dot  slber  shkt  mil  spec 1  85 

1705  RGU28/V  <*bt  sikret  shtd,   tefhn  ins 1  50 

1310  RG217JU  50  ohm  5000  wan  dot  shtd .08 

1450  RG174/V  50  ohm     TOO*  od  mU  spec    , 14 

ROTOR  CABLED  CONDUCTOR 

BC1322  2-18ga  and  &22ga   , « .21/tt 

BG162Q  2-t6ga  and  S20ga 39/tt 


CONNECTORS-MADE  IN  USA 

NE720  Type  W  plug  for  Betdert  9913  . 
NE723  Type  W  lack  fo/  B&lden  9913. 
UQC273  BNCPL2S9  Adapter  A  mpftenol 
PL259AM  Amphenot 


j   i  i...... 


4  95 

*i  i  i  h-fci  ■  ■  k  i  i  ■  i  k   *J'  W^/ 


■    ■■■     !■■■■*■■■■•■■■ 


**i  ■  tttHlH-tfkti-rl  i  II  I  I  I 


PL2597S  PL2S&  teflon  ins/sih/e/  plated.^ „.,„■■    I  59 

PL2S8A M  Amphenot  f&male-femalf  (barrel) „ I  65 

UG175/UG17&  fmtucer  tor  RG5&/59  {specify}**""*""—   22 

UG21BS  N  plug  tor  RGB.213,214  Sitoer... 3  35 

UGB38  N  lack  to  PL2SQ  adapter,  teflon 6  50 

UGU6A  S0239  to  W  plug  adapter,   teflon $50 

UG255  S0239  to  BNC  plug  adapter,  Amphenol.m„„  3  29 
S0239AM  UHF  chassis  mf  reeeptaclejijnphenof.^^,^*  89 
UG88C  BHC  Plug  RG  58. 142  t  4$ 


GROUND  STRAP-GROUND  WIRE 

GS3B  3/8*  tinned  copper  braid 
GS12   i/T  tinned  copper  braid 


^--.L  J  .*.•■■«■■■■■■■  !>■■■* 


HW06  Gga  insulated  stranded  wire 

AW  14   14Q9  stranded  Antenna  wire  CCS 


*HI""*M«'f*l'l'  +  li«»"« 


1  l  +  i-J  ■  rr-l  ■  rH  ■  ■" 


son 

5om 

.35/tt 

.  14/tt 


All  prices  plus  shipping,  S3 .00  mm,  Visa/Mastercard  S30  in  In.  COD  add  53,00 

CM  &  *rt*&  compete  price  its:  fcemals  new40pao»  CABLE  AMD  COMiECTQR  SEtfCTXW  QUtQEis  avadaob 

Mtnoetm^witttQrdefsatSSooimcrB.otatMcn&ar&Mthc^^ 


NE\UL  ELECTRONICS,  INC.  12240  NE  141  h  Ave.  N.  Miami,  FL  33161 
(MS)  8^3-3924  Telex  6975377  24br  FAX  (305)895-8178 
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Hams  Around  the  World 


Bob  Winn  W5KNE 
% ORZDX 
PD  Box  &32205 
Richardson  TX  75033 

Callsigns  Galore 

A  cailsign  s  mare  than  |ust  a  method  of 
idem i tying  and  recognizing  a  station  On  the 
air.  IT  this  weren't  the  case,  (Here  wouldn't  be 
so  many  vanity  or  special  callsigns  in  exis- 
tence 

Given  a  choice,  most  amateur  radio  opera- 
tors will  choose  a  cailsign  with  a  "vanity" 
suffix,  such  as  the  operator's  initials  or  a  com- 
p-nation  at  letters  with  a  special  meaning,  tike 
CO,  DX,  CW,  YL  GM,  etc  There  are  many 
examples  of  calls igns  using  the  operator's 
initials  In  me  suffix,  especially  in  the  U.S.,  and 
(n  DX  operations,  too:  Jim  Smith  VK9NS  as 
A5US,  T33JS  and  T31JS.  Tom  Warren 
(K3TW)  Ifom  5H37W  and  others:  and  Da*e  O 
Guthene  at  5N8DGG 

We  shouldn't  Foe  gel  the  callsigns  whose 
letters  and  digits  form  words,  such  as  WIND. 
WORE.  KtSS  and  ST0RK  Then  there  are  the 
April  Foal  callsigns.  such  as  CflAX,  FR0ZE, 
SL1 M.  and  so  on;  Ihese  are  cute,  bul  bogus. 

There  is  nothing  new  about  this  preoccupa- 
l*on  w»th  special  or  unique  caiteigns  Since 
the  early  days  ol  radio,  before  otfictai  call- 
signs  were  issued  fry  a  government,  many 
operators  signed  their  initials  or  some  special 
combination  of  letters.  Let's  lace  itt  In  our 
hobby  we  are  primarily  known  by  our  call- 
signs,  not  hy  our  given  names 

You  shouldn't  be  surprised  to  learn  that 
many  OSL  collector s  specialize  in  coftechrtg 
prefixes  and  unique  or  commemorative  call- 
signs  There's  more  to  DXing  than  just  hunt- 
ing new  countries  and  collecting  300 -f  OSL 
cards,  Smce  the  advent  ol  the  popular  CO 
WPX  AwardH  Ihe  proliferation  ol  rare  or  little- 
used  prefixes  has  been  overwhelming,  espe- 
cially during  contests  The  table  shows  a 
sample  o*  some  recent  special  callsigns  us- 
ing unusual  prefixes 

Several  countries  are  very  liberal  when  al- 
lowing special  prefixes  Brazil,  Canada  and 
Italy  certainty  top  the  list. 

Official  and  Unofficial  CallaJgns 

Under  normal  conditions,  amateur  radto 
callsigns  are  issued  from  blocks  of  cailsign 
prehxes  allocated  to  each  country  by  the  In- 
ternational Telecom mLincahon s  Union  (ITU). 
However,  there  are  exceptions.  Several  un- 
used ITU  cailsign  prefix  blocks  are  being 
used  tor  amateur  radio  operations  without  be- 
ing authorized  by  I  he  ITU .  These  prefixes  are 
generally  used  for  OX  count nes"  whose 
governments  ere  not  recognized,  or  who  are 
not  administered  by  any  government. 

Most  of  the  unofficial  callsigns  come  from 
the  block  of  prefixes  beginning  with  1  For 
example:  i  A© KM— Sovereign  Military  Order 
of  Malta,  1 S— Sprat  I  y  Islands:  and  1Z—  Karen 
State  ol  Burma  There  ^r&  others,  out  these 
three  are  best  known.  The  international  call- 
sign  prefix  allocations  are  listed  in  the  Ama- 
teur Radio  Cattbook  and  The  AfiRL  DXCC 
Countries  List . 

You'll  notice  J  hat  many  countries  are  au- 
thorized caHsign  prefixes  from  different 
blocks  hence  their  amateur  radro  operators 
can  be  inventive  during  special  occasions 
and  contests, 

Romancing  the  Calls! gn 

Romance?  Yes  to  many  OSL  collectors, 
whether  dedicated  or  casual.  Ihe  lure  of  a 
speoal  caliskjn  is  more  than  they  can  bear 

What  makes  a  special  caHsign?  Any  call- 
sign  of  unusual  form,  size,  or  reason  for  being 
>s  collectable  A  group  of  examples  must  in- 
clude the  following  categories:  No  digit— 
SQAPAX  (celebrating  the  Pope's  visit  to  Mexi- 
co; a  normal  60  CaHsign  would  have  a  digit 


Special  Callsigns— 
Unusual  Prefixes 

3ZtE   Poland  HU1A  El  Salvador 

HG1S  Hungary  IL3A  Italy 

SN3A  Poland  LT4F  Atg&nftfia 

4M9X  Venezuela  RX9A  USSR 

COST  Portugal  TM2A  Ffartce 

H73A   Nicaragua  ZX5C  Brazil 


after  the  6Dj  and  RAEM  (ship's  caHsign  as- 
signed to  Soviet  Hero  Ernst  Krenkety  Short— 
PJ9AT  CI7U.  CT*B.  LT4F,  RffiO.  2X5CT  IN  IU. 
etc  Short  and  sweet— U2Q.  MIC,  T4A,  U92 
Unusual—  TU73,  JY1,  TYA11,  G81IARU, 
TGOFRACAP,  etc,  Commemorative— 
3F7SJC  f75lh  an nr versa ry  of  Panama  inde- 
pendence). 9Y5&NP  (50  years  of  amateur 
radro),  VR2MPI  t'Piicairn  island  bicenlenmai| 
and  more  Think  of  me  possibilities  such 
as  a  DXCC  of  1  by  1  ealtetgns' 

Embedded  information 

In  many  caHsign  systems  built-in  logic 
helps  identify  geographical  or  political  loca- 
tion, separate  islands  from  the  mainland,  spe- 
cial categories  and  so  forth.  For  instance,  at 
one  time,  all  US  callsigns  whose  suffix  be- 
gan with  an  X  were  experimental  stations 
Some  examples  are  WtOXDA.  W2XMN,  and 
WE2XCC,  A  wealth  of  informal  ion  can  be 
learned  from  callsigns, 

The  structure  of  most  callsigns  uses  the 
digit  to  identify  a  geographical  or  political 
area  withm  the  country  However,  there  are 
several  countries  where  this  is  not  true.  In 
Argentina,  for  example,  Ihe  dJgit  rs  meaning- 
less, but  the  first  letter  of  the  suffix  identifies 
the  station's  location,  The  letters  of  Ihe  alpha- 
bet generally  indicate  provinces  from  north  to 
south.  The  letter  Z  identifies  stations  located 
in  the  most  southerly  areas  of  Argentina— m 
the  Antarctic  areas  (LU1ZET  LU2ZG,  LU5ZR. 
etc}. 

In  the  British  system  of  call  sign  allocation 
the  digit  In  the  prefix  does  not  have  anv 
geographical  significance,  but  the  caHsign 
can  often  provide  a  clue  about  how  long 
The  operator  has  been  licensed,  or  at  least 
when  the  cailsign  was  first  issued  (caJbigns 
are  not  reissued  except  to  family  members 
Or  some  organizations}  Aii  G2.  G3.  G4>  G5, 
G6  and  G8  callsigns  with  a  two-letler  suffix 
were  issued  before  World  War  M  ( 1"  920-1939). 
G2  callsigns  with  three-letter  suffixes  were 
"artificial  antenna"  permits  {authorized 
to  transmit  into  a  dummy  load  only)  issued 
m  1339  Since  1946,  all  new  licenses  be- 
ginning with  G3AAA  have  been  issued  with 
a  three-letter  suffix  [G3AAA-G3AZZ  in 
1946,  G3HAA-G3HZZ  in  1950  and  19.  i 
G3NAA-G3NZZin  196-8-1960,  elc  i 

One  unique  feature  of  the  British  sysiem 
allows  British  amateurs  moving  from  one 
British  "country"  to  another  to  keep  the  same 
digit  and  suffix.  They  simply  change  prefixes 
(G3AAA  could  sign  GW3AAA.  GM3AAA. 

etc). 

There  is  much  more  lo  learn  about  the  ro- 
mance of  callsigns.  with  many  interesting  sto- 
ries attached  to  them  What  is  the  story  of 
TYA11?  Why  did  Ernst  Krenkef  s»gn  RAEM 
(obviously  not  an  amateur  radio  cailsign)  on 
the  amateur  bands7  Old  issues  oi  ham 
magazines.  OX  bulletins,  and  DX  handbooks 
lell  the  stories.  it*8  part  of  the  romance  of 
DXing.  If  you're  interested  in  learning  about 
the  formative  years  ol  DXing,  an  excellent 
way  to  begin  is  by  reading  DX  IS*  by  Charles 
Alien  W&OV  Ami  Jm  Allen  W60GC  You  can 
purchase  a  copy  for  $7  SO  postpaid  m  the 
US  from  Charles  Alien  W5DV  42  Bob  White 
Lane.  New  Sraunfeis  TX  76130 

Next  monlh  I'll  present  an  assort ment  of  DX 
lidbits  73andDX.j 
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Dealer  Oirectoi 


CALIFORNIA 


San  Diego 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard fine  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &.  bolts  to  Faser 
diooes  ..Electronically  speaking.  Gateway's 
got  it*  M^F  9-5  30  Sal.  9-5  GATEWAY  ELEC- 
TRONICS. 9222  Chesapeake  Drive.  San 
Diego  CA  92123;  {619)  279-6802. 


COLORADO 


Denver 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard tine  items  Hams,  hobbyists,  industrial 
professionals— from  nuts  A  bolts  to  laser 
diodes,,. Electronically  speaking,  Gateway's 
got  ill  M-F  9*5-30  Sat  9  5  GATEWAY  ELEC- 
TRONICS* 5115  Ni  Federal  Blvd.  132-B. 
Denver  CO  30221:  (303)  4  5S-  5444 . 


DELAWARE 


Newcastle 
Factory  authorized  dealerf  Yaesu,  ICOM. 
Ten-Tec,  KDK,  Kenwood,  AEA,  Kan  Ironies 
Santec  Full  line  of  accessories.  No  sales  tax 
in  Delaware  One  mite  off  1-95.  DELAWARE 
AMATEUR  SUPPLY.  71  Meadow  Road, 
New  Castle  DE  19720;  002)  328-7726. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  ama 
teur  gear  in  the  Intermountain  West  and  the 
best  prices  Over  9.000  ham  related  gear  m 
slock  Call  us  for '  all'  your  ham  needs  today 
ROSS  DISTRIBUTING Co.f  78  S.  State,  Pre* 
ston  ID  03263;  (208)  B52-0B30. 


KANSAS 


Wellington 
We  have  it*  AEA.  A5TRON.  BUTTERNUT, 
CALLBOOK.  COMET,  DIAMOND,  HEATHlt 
IT,  HUSTLER,  KANTRONIC5,  LASER  COM- 
PUTERS, MFJ.  RADIO  SHACK,  SMILEY  AN- 
TENNAS, TEN-TEC,  VALOR  ANTENNAS  A 
more  Small  town  service  with  discount 
prices  DANDYS.  120  N.  Washington, 
Wellington.  KS,  67152.  (31 6)  336-0314. 
Circle  Reader  Service  263  for  more  rn  forma- 
tion. 


MISSOURI 


St.  Louis 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items  Hams,  hobbyists*  industrial 
professionals— from  nuts  &  holts  to  laser 
diodes.,. Electronically  speaking,  Gateway's 
got  ttl  M-F  9-5-30  Sat.  9-5.  GATEWAY 
EiECTRONPCS,0123  Page  Blvd.,  St.  Louis 
MO  631 30:  (31 4J  427-61 1 6. 


NEW  HAMPSHIRE 


Derry 
Serving  the  ham  community  with  new  and 
used  equipment.  We  stock  and  service  most 
ma/or  lines:  AEA,  Astron  B&W.  Bencher, 
Cushcrah.  Hustler.  ICOM.  Kenwood.  KLM. 
Larsen,  MFj,  Mirage.  VibropleK:  books,  ro- 
lors,  cable  and  connectofs  Business  hours 


Mon  -Sat  10-5,  Thursday  10-7.  Closed 
Sun/Holidays  RfVENDELL  ELECTRON- 
ICS.  6  Londonderry  Road.  Derry  NH  03036; 
{603)434-5371. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICQM-Larsen-AEA- 

H  am  Ironies- Astron  New  and  used  gear,  8 
am  to  5:30,  Sat.  and  Sun.  by  appointment, 
VHF  COMMUNICATIONS.  280  Tiffany 
Ave.,  Jamestown  NY  T4701.  (71 S)  6S4- 
6345.  C^cte  Reader  Service  number  129  for 
more  information 

Manhattan 
Manhattan's  larges!  and  only  ham  and  busi- 
ness Radio  Store  Featuring  MOTOROLA. 
ICOM.  KENWOOD.  YAESU.  AEA.  SONY, 
BIRO,  TEN  TEC.  elc  FuH  stock  of  radios  and 
accessories.  Repair  tab  on  premises  Open  7 
days  M-F.  9-6:30  pm;  Sat  4  Sun,  10-5  pm. 
We  ship  worldwide  BARRY  ELECTRONICS, 
512  Broadway,  New  York  NY  10012:  (212) 
925  7000  f  AX  <2 12)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  full -line  authorized  dealer  for 
Kenwood,  ICOMp  Yaesu,  Altnco,  Info-Tack 
Japan  Radior  AEA,  Cushcrali.  Hustler,  and 
Butternut  New  and  used  equipment  on  dis- 
play and  operational  in  our  4000  sq.tl  store 
Large  SWL  department,  too  UNIVERSAL 
RADIO,  1260  Aide  Drive,  Reynoldsburg 
{Columbus)  OH  43066:  (614)  966-4267. 


PENNSYLVANIA 


Trevose 

Authorized  factory  sates  and  service,  KEN- 
WOOD, ICOA*,  YAESU,  featuring  AMER- 
ITRON.  B&W.  MFJ.  HYGAIN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRONICS, 
AEA.  VI9ROPLEX,  HEIL,  CALLBOOK. 
ARRL  Publications,  and  much  more. 
HAMTRONICS  INC..  4033  Brownsville 
Road,  TrevosePA  19047;  (215)357-1400. 
FAX  (215)  355*5958.  Sales  Order  1-800- 
426-2620.  Circle  Reader  Service  379  for 
more  information 


TEXAS 


Pallas 
In  Dallas  since  1960  We  feature  Kenwood, 
ICOM,  Yaesu.  AEA,  Butternut.  Rohn,  ama- 
teur  publications,  and  a  full  line  of  ac- 
cessories Factory  authorized  Kenwood 
Service  Center  ELECTRONIC  CENTER, 
INC..  2609  Ross  Ave..  Dallas  TX  75201: 
(214)  969-1936.  Circle  Header  Service  74  for 
mere  information 

Houston 
Hard  lo  find  parts,  surplus  electronics,  stan- 
dard line  Items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  lo  laser 
diodes  .  Elect  rem  calf  y  speaMmg.  Gate- 
way's gof  if  M-F  9-5  30  Sat  9-5  GATEWAY 
ELECTRONICS.  9890  Westpart  Drive. 
Houston  TX  77063;  (713)  978-6575, 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  far 
as  little  as  $420  yearly  (prepaid),  or  $210  for  six  months  (prepaid).  No  mention 
of  mail-order  business  please.  Directory  text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For  example,  advertising  for  the  April  '90 
Issue  must  be  In  our  hands  by  February  1st  Mail  to  73  Amateur  Radio .  Box 
278t  Forest  Road,  Hancock,  NH  03449. 
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Bit*  Brown  WB8ELK 
%  73  Magazine 
Forest  Road 
Hancock  NH  03449 

Dayton  1990 

This  year's  Daylon  Hamvention  saw  a 
record  number  of  attendees  at  the  ATV 
forum  and  meetings.  The  ATVQ  and  West* 
ern  Washington  ATV  groups'  Friday  night 
meeting  saw  over  1 00  hams  converging  to 
meet  fellow  ATVers  and  watch  presenta- 
tions and  video  I  apes  Jon  WM8W  had  his 
gigantic  ATV  kite  on  display.  Mike  KDQFW 
and  Bill  WS8ELK  talked  about  their  bah 
loon  adventures,  and  Carl  K5MWN  put  on 
an  excellent  demonstration  of  his  unique 
flight  simulator  R/C  airplane, 

Tom  Q'Hara  W60RG  chaired  the  ATV 
forum  Saturday  afternoon  at  the  Hamven- 
tion The  room  was  packed  with  ATVers 
from  around  the  country  (and  world)  who 
had  a  chance  to  find  out  about  the  latest 
happenings  m  the  ATV  world.  Lou  McFad- 
dm  N5QID  gave  us  all  an  idea  of  the  up- 
coming SAREX  missions  with  some  de- 
tails on  Ken  Cameron  KBSAWPs  ATV 
experiment  on  STS-37.  Spec-Corn  held 
sessions  at  the  Hamad  a  Inn  both  Friday 
and  Saturday  evenings.  Of  particular  In- 
terest was  Harry  Tootle's  {remember 
Tootle  vision?)  presentation  which  gave  us 
some  interesting  insights  into  starting  up 
and  running  your  own  commercial  low 
power  TV  station. 

ATV  Demonstrations 

You  don't  have  to  wait  tor  Dayton  to 
meet  up  with  other  ATVers.  If  local  activity 
is  sporadic  or  nonexistent,  don't  just  sit 
around  watching  a  snowy  screen,  Get  out 
there,  spread  the  word  and  try  to  recruit 
new  stations,  There's  nothing  tike  a  good 
hands-on  live  demonstration  to  really 
show  off  amateur  TV. 

Start  out  with  a  demonstration  at  your 
local  radio  club  meeting.  Arrange  to  have 
a  nearby  station  send  you  a  picture  for 
some  live  two-way  interaction  Show  them 
what  it  takes  to  get  started  and  top  it  off 


Ham  Television 

with  a  Short  video  highlighting  some  of  the 
locals  hamming  it  upon  television,  If  there 
is  a  nearby  harrvtesth  talk  with  the  program 
committee  and  arrange  an  ATV  meeting. 
Spread  the  word  in  your  club  newsletter, 
hamfest  fliers  and  any  nearby  ham  or  elec- 
tronics stores.  With  some  good  advertis- 
ing you  should  draw  in  a  pretty  lair  crowd 
of  pol  ent  tat  ATVers .  A  good  i  ntrod  uct  ion  lo 
ATV  videotape  is  available  free  for  demon- 
strations and  meetings  from  AEA.  Write  to 
them  at  P.O  Box  2160.  Lynnwood,  WA 
98036  and  include  the  dub  or  hamfest  lo- 
cation where  you  intend  to  show  the  pre- 
sentation. 

At  the  Dallas  HAMCOM  convenlion  this 
year  Andy  WY5V  chaired  an  excellent 
ATV  forum.  ATVers  representing  most  of 
the  slate  of  Texas  as  well  as  Oklahoma 
and  Louisiana  were  in  attendance  It  was  a 
good  place  to  find  out  about  neighboring 
groups  and  discover  their  talk  frequen- 
cies A  number  of  these  groups  are  close 
enough  to  communicate  with  each  other 
regularly  as  long  as  they  know  where  to 
meet.  Andy  has  been  doing  his  best  to  stir 
up  new  activity  in  the  Dallas  area  for  a 
number  of  years  with  encouraging  results. 
For  more  info  on  ATV  in  the  Dallas/Ft. 
Worth  and  surrounding  area  call  Andy  on 
either  147,42  MHz  or  144,34  MHz  sim- 
plex, Andy  also  has  a  dedicated  ATV  hot- 
line number  at  (214)  289-WY5V  (289- 
9958). 

Ths  LI  SAT  group  (Launch  Info  Service 
and  Amateur  Television  System)  is  locat- 
ed near  Cape  Canaveral,  Florida.  Their 
group  is  heavily  involved  in  distributing 
info  on  upcoming  shuttle  flights  lo  hams 
vi  sit  i  ng  t  he  area .  When  i  n  t  h  e  a  rea  you  can 
contaci  members  of  LISAT  via  the  146.94 
repeater  They  hold  an  ATV  net  on  this 
repeater  every  Monday  at  8:30  local  time^ 
K4GCC  also  transmits  the  NASA  shuttle 
video  out  via  an  omnidirectional  antenna 
on  434  MHz  during  missions.  He  uses  a 
T6-t>ay  vertical  coJlinear  antenna  at  160 
feet  which  provides  good  coverage 
around  the  space  center  and  surrounding 
communities 


Photo  S,  Andy  WY5Vat  me  Dallas  HAMCOM  A  TV  forum. 


LISAT  holds  an  ATV  meeting  four  times 
a  year  at  Merritt  Island,  Florida.  This  year 
they  were  able  to  really  thrill  everyone  with 
live  vtdeo  transmitted  from  an  airplane  as 
it  flew  m  to  the  meeting  You  can  contaci 
LISAT  via  Ernie  Bafdim  K4ftBD,  453  Watts 
Way.  Cocoa  Beach.  FL  32931 . 

Linked  ATV  Repealers— Texas  Style 

The  Tyter/Kiloore  area  of  east  Texas  is 
home  to  two  ATV  repeaters  The  W5KPZ 
repealer  in  Tyler  operaies  with  434  MHz  in 
and  421.25  MHz  output.  The  K5KFC  re- 
peater, 26  miles  to  the  east,  is  active  with 
439.25  MHz  in  and  426.25  MHz  out.  The 
two  repeaters  are  linked  up  with  two  T.D. 
Systems  FM  ATV  iransceivers  on  1255 
MHz  Operating  with  jusl  1  watt  of  power, 
this  provides  both  repeaters  with  a  consis- 
tent snow-free  link. 

As  long  as  no  one  is  using  the  local  Tyler 
machine,  anyone  operating  through  the 
Kilgore  repeater  will  also  be  linked  over 
and  repealed  out  via  the  Tyler  machine. 
Likewise  stations  in  Tyler  are  linked  auto- 
matically over  to  the  Kilgore  repeater. 
Both  machines  can  be  used  independent- 
ly (local  TV  contacts  take  priority  over  the 
link  video)  and  the  link  activates  itself 
whenever  one  of  the  repeaters  is  nol  in 
use,  Jim  WB5NLF  in  Shreveport  Louisi- 
ana, can  work  on  over  to  Tyter  (100  miles) 
with  excellent  signal  levels  a  good  share  of 
the  time. 

in  addition  to  the  linking  capabilities  of 
the  Tyler  machine,  Dave  W5KPZ  can  also 
access  the  local  weather  radar  by  touch  - 
tone  control  of  a  434  MHz  (ATV  repeater 
input)  transmitter  located  at  the  channel 
56  television  site  30  miles  away  in  Jack- 
sonville, Texas, 

The  weather  radar  feed  can  be  seen 
through  both  ATV  repeaters  and  is  a  great 
help  whenever  the  Skywarn  net  ts  activat* 
ed  d  un  ng  severe  weather .  Several  fi  re  a nd 
police  departments  m  surrounding  towns 
have  installed  downconveners  to  view  the 
weather  radar  from  the  repeater,  ltTs  a 
great  help  to  the  whole  community  to  know 
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Photo  A  Crowds  gather  around  the  K5MWN  ATV  R/C  flight  simulator  at  Dayton  Ham- 
\rerttion 
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Figure  1.  75  MHz  Low  Pass  fitter  for 
R/C  receivers,  (courtesy  of  PC-  Beetron- 
*cs> 


in  advance  when  severe  weather  and  tor- 
nadoes may  sinke 

Recently,  the  power  of  ATV  weather 
radar  was  dramatically  demonstrated. 
The  Skywarn  nei  was  activated  to  investi- 
gate a  line  of  severe  thunderstorms  ap- 
proaching the  area.  The  net  control  tuned 
in  the  weather  radar  feed  and  directed  the 
mobile  storm  spotters  to  observe  a  partic- 
ularly intense  pocket  of  thunderstorm  ac- 
tivity. The  was  a  small  hole  right  in  the 
center  of  the  storm  that  looked  like  I  he  eye 
of  a  hurricane.  Arlyn  AA5BY  approached 
ihe  area  and  observed  a  tornado  skipping 
across  the  highway  |ust  a  quarter  mile 
ahead'  Tracking  ihe  lornado  by  weather 
radar  ATV  and  chasing  it  across  east 
Texas  by  car.  the  Skywarn  group  was  able 
to  relay  its  position  back  to  the  Shreveport 
Weather  Bureau  So  that  towns  in  the  tor- 
nado's path  could  be  warned.  Waller 
KE5WH  was  able  to  take  some  excellent 
videotape  footage  oi  the  rampaging  lorna- 
do which  was  seen  over  the  local  TV  sta- 
tions several  nighls  In  a  row. 

RfC  Flight  Simulator  With  ATV 

One  of  the  most  impressive  displays,  at 
the  Dayton  Ham  vent  ion  ATV  forums  was 
Carl  Berry  K5MWN  s  quarter  scale  air- 
plane R/C  complete  with  onboard  color  TV 
camera.  Carl  has  modified  an  arcade 
racing  game  to  simulate  a  complete  air- 
craft cockpn  Using  the  ATV  downlink  sig- 
nal, Carl  can  taxi  it  down  the  runway. 
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Phoio  C.  Dave  W5KPZ  demonstrating  the 
hnked  Tyier/KHgore  repeater system 


Photo  D.  K5MWN  R/C  aircraft  with  onboard  color  TV  camera. 


Photo  £.  R/C  airplane  with  flight  simulator  m  the  background. 


take  off  and  land,  without  ewer  having  to 
look  al  the  model  The  R/C  ATV  downlink 
is  received  in  full  color  on  a  large  TV 
screen  right  in  his  cockpit,  allowing  him  to 
actually  "fly"  along  with  his  model.  He  can 
even  fly  m  formation  with  other  modelers 
Since  the  flight  simulator  ts  very  close  to 
flying  a  full-size  plane,  it  takes  a  certain 
amount  of  flight  training  to  fly  it  welf  It's  a 
totally  different  experience  from  flying  an 
R/C  model  while  looking  at  it. 

His  first  attempts  at  using  the  70cm 
band  were  not  very  successful  due  to  in* 
terference  caused  by  the  nearby  ATV 
transmitter  to  his  R/C  receiver,  so  Carl 
used  a  1  watt  PC  Electronics  transmitter 
iTX'33)  on  the  900  MHz  band  No  interfer- 
ence problems  were  encountered*  result- 
ing in  some  really  spectacular  flights.  In 
the  near  future,  Carl  will  be  trying  out  PC's 
new  TXAS-RC  for  radio-controlled  ATV  on 
the  70cm  band  With  proper  shielding  of 
the  R/C  receiver,  the  70cm  band  should 
work  out  well  for  R/C  aircraft. 

Choke  Your  R^C  Receiver 

Since  were  on  the  topic  of  ft/C  aircraft 
using  ATV,  I  thought  I'd  pass  along  some 
hints  i*y  Tom  O'Hara  W60RG  to  help  your 
R/C  receive*"  get  along  with  a  nearby  ATV 
transmitter  ft  seems  thai  putting  a  1  watt 
ATV  transmitter  next  to  an  unshielded 
R/C  receiver  can  speN  disaster,  You  may 
have  control  of  your  plane  at  close  dis- 
tances but  as  the  signal  gels  weaker  your 
ATV  transmitter  signal  can  capture  the 


first  miser  of  the  command  receiver,  and 
down  goes  your  model  I 

Through  proper  shielding  and  [he  addi- 
tion of  a  low-pass  filter  at  the  R/C  receiver. 
you  should  retain  complete  control  of  your 
plane.  The  first  step  is  to  mount  the  receiv- 
er in  a  shielded  box  using  small  pieces  of 
PC  board;  copper  or  brass  sheet  Mount  a 
low-pass  fitter  right  at  the  R/C  antenna  irv 
put.  (see  Figure  1 J  This  fitter  should  pass 
everything  below  72  MHz  but  roll  off  a 
good  deal  of  the  70cm  ATV  signal 

To  test  things  oul,  place  your  RIC  model 
at  your  maximum  usable  range  for  good 
control  Turn  on  the  ATV  transmitter  and 
see  if  you  still  have  control  If  not,  move 
your  model  closer  to  the  R/C  transmitter 
until  you  regain  control.  Add  some  220  pF 
bypass  capacitors  on  fhe  positive  power 
and  servo  lines.  You  can  also  adjust  the 
ATV  antenna  and  R/C  antenna  for  best 
separation.  Try  to  keep  the  ATV  leads 
away  from  any  R/C  lines  If  these  changes 
still  don't  improve  things  enough,  you  may 
have  to  run  each  servo  output  lead  and 
power  line  through  500  pF  feedthrough 
capacitors  with  ferine  beads  mounted  on 
each  side.  Shield  your  ATV  transmitter 
and  camera  in  the  same  manner.  The 
video  feed  can  oe  ieft  as  is  a  nee  it  is  al- 
ready shielded  by  coax.  Appropriate 
feedthroughs  are  available  from  the  Mar* 
I  in  P.  Jones  catalog,  phone  number  [407) 
848-8236.  They  are  listed  as  part  number 
CF-1960. 

Keep'em  flying  and  stay  tuned1 1 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

A  PICTURE  IS  WORTH  1 00  WPM/CW! 

ANY  LICENSE  CLASS  HAM  CAN  COMMUNICATE  USING  LIVE  TV 
ON  THE  UHF  AND  UP  FREQUENCIES.  TRANSMIT  ANY  VIDEO 
SOURCE,  COMPUTER, 
PACKET,  RTTYt  VIDEO 
TAPE,  LIVE  CAMERA, 
NASA  SATELLITE 
FEEDS,  HAM  MEETINGS, 
PUBLIC  SERVICE  ACTIVI- 
TIES, WEATHER,  ETC. 


*** 


AMATEUR 

TELEVISION 
QUARTERLY 


READ  AND  LEARN 
ABOUT  HAM  TV  ACTIVI- 
TY, PROJECTS,  PUBLIC 
SERVICE  AND  VIDEO 
COMMUNICATIONS  IN 
EACH  ISSUE  OF  AMA- 
TEUR  TELEVISION 
QUARTERLY,  DEVOTED 
ENTIRELY  TO  HAM  TV. 


SUBSCRIPTIONS:  $15  US.  $20  CANADA 
$25  ELSEWHERE,  SAMPLE  $4 

ATVO 

AMATEUR  TELEVISION  QUARTERLY  MAGAZINE 
1545  LEE  ST.  SUITE  73,  DES  PLAINES.  IL  60018 

708-298-2269 
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AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

DesigriGd  and 
built  in  the  USA 

Value  +  Quality 
from  over  2Syears 

in  ATV...W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  1 3 .8  Vdc 
and  TV  set  and  you  are  on  the  air... it's  that  easy! 

TC7CM  has  >1  watt  p,e+p.  with  one  xtal  on  439. 25,  434.0 
or 426. 25  MHz,  runs  on  1 2-1 4  Vdc  @  ,5A,  and  hot  GaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81 8)  447-4565  m-f  8anv5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60RGJ 
Maryann{WB6YS5l 
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Number  31  on  your  Feedback  card 


ACKET TALK 


Brian  Uoyd  W86RQN 
124  Churchill  Avenue 
Palo  Alto,  CA  94301 


More  on  800  Hz  Shift 

The  other  day  I  got  a  telephone  call 
from  Andy  Di martini.  President  of  Digi- 
tal Radio  Systems,  Inc.  (DRSI).  It 
seems  thai  Andy  tried  my  idea  of  using 
the  VJft  mode  of  the  modem  on  the 
PC* PA  and  discovered  that  it  worked 
better  than  the  Bell  202  modem  mode. 
He  gave  me  instructions  on  how  to 
switch  the  modem  in  the  PC* PA  from 
Bell  202  to  V.23  Here  am  his  instruc- 
tions: 

V.23  is  selected  by  taking  TRS  (pin 
five),  TXR1  (pin  13),  and  TXR2(pm  12) 
to  ground.  So,  in  general  any  PC* PA 
1200  baud  port  can  do  V.23  by  tiffing 
pin  10  out  of  the  inverter's  socket  [I 
presume  he  means  on  the  Type  i 
board-  WB6RQ  N ] ,  and  then  grounding 
pin  five  on  the  modem.  The  modem's 
internal  logic  resets  to  the  new  configu* 
ration  on  the  next  power-up. 

This  will  work  with  any TNC  that  uses 
the  TCM3t05  modem  chip.  I  modified 
my  PC* PA  slightly  differently  from  the 
above  instructions.  Here's  how: 

Carefully  remove  the  TCM 31 05  chip 
from  its  socket  and  bend  pin  five  out  so 
that  when  you  plug  the  chip  back  in.  pin 
five  is  disconnected.  Connect  the  free 


Latest  in  Digital  Hamming 


end  of  pin  five  to  ground.  A  convenient 
ground  is  pin  nine  on  the  same  chip. 

If  you  have  a  TNC  where  the  modem 
chip  is  soldered  to  a  board,  the  modifi- 
cation is  more  difficult  because  you  will 
need  to  cut  a  trace  on  the  circuit  board 
and  solder  a  wire  from  pin  five  of  the 
modem  to  ground.  If  you  are  feeling 
exceptionally  industrious  you  can  add 
a  small  single-pole  double-throw 
switch  to  change  between  V.23  and 
Beit  202  modes.  That  way  you  can 
make  the  change  more  or  less  on  the 
fly  (remember  that  the  chip  must  have 
its  power  removed  and  reapplied  lo 
switch  modes), 


More  on  to  Meter  Packet 

I  received  a  nice  letter  (via  BBS)  from 
Andy  N6VRP.  Andy  had  a  few  good 
questions: 

/  read  and  enjoyed  your  article  in  the 
latest  73  on  10  meter  packet  It  was 
particularly  timely  for  me  since  my  lat- 
est prefect  has  been  trying  to  connect 
with  my  home  BBS  (WWBL)  using  the 
nighttime  ground  wave  propagation.  I 
have  had  no  luck  as  yet,  It  seems  hard- 
er to  punch  through  the  hill  between  us 
(my  QTH  is  Half  Moon  Bay)  on  10  me- 
ters than  on  two.  A  better  antenna 
should  do  the  job.  Ground  wave  W  me- 
ters should  have  a  lot  of  future  for  pack- 
et. There  i$  no  QRM  at  all  at  night. 


Low  pass  T.V.I,  filters  from 
Barker  &  Williamson 


H.  10/1500    R.6/1500 


FL10/100    FI6/100 


Modirl 

Power 
(Walts] 

Cut  OH 
Frequency 

Frequency 
of  Miiiimurtk 
Attenual  lot* 

Minimum 
A  Hernial  km 

Frequency 

(Prbce 

FUWI500 

iOQO 

34  MH: 

63  MHz 

"  .:i- 

T  B-30  MHz 

141.50' 

FUCVIQQ 

■  :■:> 

44MRi 

57  MHz 

ao<0 

1  8-30MH.* 

wa.ra* 

Fun  £00 

JOB 

55  MHl 

63  MHz 

70  dB 

Sn&ei 

isi.orr 

FLG/100 

too 

561*4 

S3  MHz 

50dfi 

*T**^ 

£■-50* 

All  above  to  match 
50  ohm  transmitters 
and  antennas 


*Add  S2  shipping 
and  handling 


BW 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  &  WILLIAMSON 

Quality  Communication  Products  Sine©  1932 
A!  your  Distributors.  Write  or  Call 
10  Canal  Street.  Bristol  PA    19007 

(215)  786-5581 
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A  couple  of  items  m  your  article  both- 
ered me.  f  hear  WW&L  at  28. 1869  SSB 
on  my  HTX-100.  He  reports  his  trans- 
mit frequency  as  28  J  90  as  it  reads  on 
his  dial.  This  corresponds  to  the  upper 
tone  2100  Hz  above  the  nominal  carrier 
read  by  my  dial.  I  believe  this  is  the 
standard  way  of  reporting  frequency. 
Your  article,  however,  implies  that  fre- 
quencies are  reported  on  the  midpoint. 
I  have  never  seen  that  done. 

A  friend  of  mine  has  a  Uniden  2600 
and  observes  a  long  (over  a  second) 
hang  time  going  from  transmit  to  re- 
ceive.  AES  refused  to  fix  it,  saying  that 
it  was  normal  for  the  untt.  This  would  be 
deadly  for  packet,  but  you  don't  men- 
tion tt  Do  you  have  a  mod  to  fix  it?  Or 
were  you  just  lucky  with  your  sample? 

I  realty  enjoyed  the  article,  it  hit  my 
current  interests  exactly. 

73  Andy  (N6VRP  @  WW6L) 

Well.  Andy,  I  am  glad  that  the  article 
hit  your  interests.  I  think  that  10m  is  an 
almost  unused  resource  for  packet.  As 
for  tuning,  there  are  many  different 
ways  to  calculate  your  frequency.  The 
technique  I  suggested  in  my  May 
column  is  to  calculate  the  center  fre- 
quency between  the  mar*  am  space 
tones,  then  add  (USB)  or  subtract 
(LSB)  this  number  from  the  carrier  fre- 
quency to  determine  where  your  signal 
is  This  technique  works  regardless  of 
whether  you  are  using  upper  or  lower 
sideband.  It  identifies  where  your  sig- 
nal actually  Is  in  the  spectrum.  This  is 
how  a  spectrum  analyzer  would  dis- 
play your  signal  and  it  is  how  the  FCC 
sees  it 

On  the  other  hand,  you  are  quite  cor- 
rect in  that  there  are  many  people  who 
subtract  the  high  tone  from  the  "de- 
seed" frequency  to  calculate  where  to 
set  the  frequency  of  the  radio.  This 
technique  works  so  long  as  both  sta- 
tions agree  to  use  upper  or  lower  side- 
band. It  also  means  that  most  of  your 
transmitted  power  will  be  on  one  side 
or  the  other  of  the  "desired11  frequen- 
cy; The  bottom  line  is  that  it  doesn't 
matter  how  you  calculate  your  frequen- 
cy so  long  as  both  stations  use  the 
same  technique  and  your  signal  stays 
inside  the  spectrum  allocated  by  the 
FCC, 

As  tor  the  HR2600.  mine  also  ex- 
hibits a  long  receiver  recovery  time  but 
mine  seems  to  recover  more  rapidly 
than  one  second  (hi)  since  I  seem  to  be 
able  to  copy  stations  with  a  300  ms  TX 
delay.  You  must  also  remember  that 
most  TNCs  insert  an  extra  ACK  delay 
before  switching  to  transmit.  This  extra 
delay  is  inserted  by  the  TNC  to  accom- 
modate some  TNCs  that  occasionally 
drop  carrier  momentarily  between 
packets.  This  extra  ACK  delay  lakes 
care  of  most  radios  that  have  an  exces- 
sive receiver  recovery  lime.  In  any 
case  I  will  do  some  more  experimenta- 
tion with  my  own  HR2600  to  quantify 
this  problem  and  to  try  to  find  a  way  to 
improve  receiver  recovery  time. 

Something  Else  to  Try 

Almost  all  terrestrial  packet  radio  op- 
eration is  half-duplex.  Vou  either  re- 
ceive or  you  trans  mi  I,  but  you  certainly 
don't  do  both  at  the  same  time.  There  is 
another  way  to  do  it:  You  can  use  full- 
duplex  to  transmit  and  receive  at  the 
same  time.  Satellite  users  have  been 
using  full-duplex  for  some  time  now 
since  it  is  relatively  easy  to  transmit 


and  receive  at  the  same  time  through 
the  satellite. 

But  why  bother?  Full-duplex  re- 
quires you  to  have  a  separate  transmit- 
ter and  receiver.  If  you  try  to  do  full-du- 
plex in  a  single  band  you  need  a  very 
bulky  and  expensive  duplexes  hardly 
something  you  are  likely  to  have  kick- 
ing about  in  your  junk  box.  Well,  I  can 
attest  to  the  value  of  the  effort.  Just 
what  does  full-dupJex  operation  buy 
you?  Well  in  the  data  communications 
industry  the  standard  calculation  is 
that  half-duplex  will  yield  about  40%  of 
the  total  throughput  of  full -duplex.  My 
experience  in  packet  radio  is  that  this  is 
more  like  20%-30%  because  of  the 
long  turnaround  times  of  the  TNCs, 
modems,  and  radios. 

Running  a  full-duplex  fink  with 
another  station  is  a  real  revelation. 
Your  file  transfers  complete  in  a  third  of 
the  time  it  usually  takes.  The  AX. 25 
protocol  can  finally  take  advantage 
of  its  ability  to  use  sliding  windows 
(send  the  next  packet  even  though 
the  first  packet  hasn't  been  ACKed 
yet).  When  doing  a  file  transfer  your 
transmitter  comes  on  and  stays  On 
while  the  receiving  station  transmits 
ACKs  for  every  packet  that  comes  in. 
If  you  have  a  good  file  t  ransf er  program 
like  the  FTP  utility  in  the  KA9Q 
Net/NOS  program  you  can  actually 
send  files  in  both  directions  at  the 
same  time  without  slowing  the  trans- 
fers down  at  all! 

The  key  to  operating  full-duplex  in- 
expensively is  to  operate  crossband, 
i.e.  station  A  transmits  on  2m  and  re- 
ceives on  70cm  while  station  B  trans* 
mits  on  70cm  and  receives  on  2m.  If 
you  have  one  of  the  dual-band  radios 
that  include  fuH-dupiex  capability  you 
have  everything  you  need  already. 
Just  enable  the  full-duplex  mode  of  the 
radio  and  issue  the  TNC  command 
Pulldup  ON  lo  your  TNC  This  prevents 
your  TNC  from  waiting  when  it  hears 
something  on  the  channel,  ft  just  goes 
ahead  and  transmits  anyway. 

But  what  if  you  don't  have  one  of 
those  expensive  dual-band  radios  or  if 
2M/70cm  isn't  convenient?  I  have 
found  that  the  easy  and  cost  effective 
way  to  make  this  work  is  to  use  a  scan- 
ner for  the  receiver  Most  scanners  to- 
day will  copy  the  6m,  2m.  and  70cm 
bands,  and  some  will  even  copy  the 
220  MHzband  and  the  33cm  band  (902 
MHz)  as  well.  Radio  Shack  had  a  sale 
not  long  ago  for  a  programmable  hand- 
held scanner  that  would  be  ideal  for 
this  use  (it  was  under  $100).  All  you 
need  is  a  transmitter,  If  you  have  a  2m 
rig  and  a  scanner  for  a  receiver  your 
partner  can  have  a  transmitter  for  al- 
most any  band  and  you  can  enjoy  full- 
duplex  operation, 

There  are  some  caveats  with  full-du- 
plex: You  can't  share  a  frequency  with 
any  other  stations;  full-duplex  opera- 
tton  is  strictly  point-to-point.  So.  when 
and  where  do  you  use  it?  How  about  on 
backbone  links  between  NET/ROM. 
TexNet,  or  TCP/IP  nodes?  Here  the 
flow  of  data  would  be  GREATLY  im- 
proved. It  would  go  a  LONG  way  to- 
ward eliminating  the  NET/ROM  over* 
load  problem, 

Try  it  and  see.  I  think  that  you  will  like 
the  difference.  No.  it  is  not  for  every- 
body .  but  for  those  who  can  use  it.  it 
offers  a  great  improvement  in  perform- 
ance. 


Digital  Signal 
Processing 


LL  Grace  introduces  our  latest 
product,  the  DSP- 12  Multi-Mode 
Communications  Controller.The 
DSP- 12  is  3  user-programmable. 
Digital  Signal  Processing  (DSP) 
based  communications  controller. 


Digital  Signal  Processing  offers; 

•  Ideal  modem  filters 

•  Superb  signal  recovery  abilities 

•  Flexibrhty:  one  hardware  platform 
does  all  modems 

•  New  modems  can  be  added  without 
hardware  changes 

•  Wide  dynamic  range 

•  Excellent  weak-signal  performance 

•  Room  to  grow  into  the  future 

DSP- 12  Feature*  Include  . . . 

•  Over  40  modems  are  available  in 
the  basic  unit,  including  Packet, 
RTTY,  Morse,  WEFAX,  FSK,  and  PSK 
modems  for  high-speed  packet  and 
satellite  work!  Speeds  range  up  to 
9600  bpsl  56001  DSP! 

•  Multi-tasking  operating  system  built 
in! 

■  PC-compatible  (V40)  architecture 
supports  all  BIOS  &  DOS  calls  and 
allows  development  using  normal  PC 
development  tools! 

•  V40  Operating  System  and  terminal 
program  software  source  code  is 
public  domain  &  readily  available? 

•  RAM  expandable  to  1  megabyte! 

•  EPROM  expandable  to  384  kilobytesl 

•  Three  analog  radio  connectors.  RX  & 
TX  can  be  split  in  any  combination. 
Tuning  outputs  available  on  each 
connector! 

■  Both  DSP  and  terminal  programs  can 
be  down- line- loaded  from  bulletin 
boards  You  can  participate  in  new 
development  as  it  occurs! 

1  Upgradable  to  a  dual-port  unit! 

•  Free  software  upgrades! 

■  Low  cost  unit! 

Call  or  write  for 

our  free  4-page  brochure  on 

Digital  Signal  Processing 

and  the  DSP-12. 


Commercial  inquiries  are  welcomed! 
We  offer  rapid  prototyping  of  custom 
commercial  military,  and  government 
applications  including  secure  communi- 
cations systems. 


Grace  Communications  Products* 

41  Acadia  Drive 

VooriieeSt  NJ  06043  USA 

[60S]  751-1018 


5  90 


L  L  Grace  also  produces  the  Kansas 
City  Tracker  satellite  tracking  system. 
Call  or  write  for  info! 
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THEK1F0  12  ELEMENT 
144  MHz  YAGI 
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ALSO  AVAILABLE 
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POWER  DIVIDE  RS  STACKING  FRAlE  S 
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RUTLAND  ARRAYS 

1703  Warren  Sireet  »  New  Cumber  land.  PA    17070 
1 7 1 7}  774-5293        7- 1 0  P .  M .  EST 


CIRCLE  7  ION  READER  SERVICE  CARD 


THE  RF  CONNECTION 

SPEC1AUST  IN  RF  CONNECTORS  AND  COAX" 

Description  Price 

UHF  Male  PnefK*ic,  USA  made  $    70 

Pt-259  Phenote,  AmphencH  .89 

PI  -259  Teflon.  Amphenot  1 .  75 

UHF  Male  Silver  Tetton,  USA  1.50 

Reduce  for  RG  58  20 

Reducet  for  RG  59  A  MINI  3  20 

NMaJeRG*,  213,  2  M.  large  body  5.00 
NiWePinfiir99l3.90S6.82H 

fttsU&21DflJ&UG-2lBAJN"i;  150 

NMa*e!arRG-8wilti99l3Pm  3  95 

NMaleforRG-8wifti99i3Pifi  5  75 

N  Male  to  $0-239,  Teflon  USA  6  00 

H  Femate  to  PL-259.  Teftati  USA  6,00 


F1259AJSA 
83  ISP- 1050 
83  822 
PL259/5T 
UG-175 
UG-17G 

UG-71BAJ 

9913MN 

LK5r2!iy9913 
UG?  18/99 1 3 
UG-146AA) 
UG-tf.lflAJ 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY  " 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #1 1 

Gaithersburg,  MD  20877 

ORDERS     1^800-783-2666 

INFO    301-640^5477     FAX    301-869-3680 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD.  ADD  4% 

UPS  C.O.D.  ADD  $3.50  PER  ORDER 


ttRCUUSOMRSADER  SERVICE  CARD 


i-Ht-PERFORMANCE  DIPOLES-i 
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Dip^e-V-Slcper  jnicnnv  TV  coax 
fccdUat,  Qukfe  Launch  lyuem,  roi- 
proof  dicroa  support  brvid.  40pige 
~fc*±  MiouiL  CocopVic-  Ready  for 
Action.  One  pasoo  in  vnlls  in  qLeujIcv. 
Be  r*»d*   f*r  Eaemwrr  «r  Faw. 

B-iiil J  vour  (J*m  brofn  wr^kh:  Order 
TedtNkrt*  #1216.  5&^  ppd  US* 

Box  50062  Pmvo,  UT  &4605 


**■;* 

10*k*s 

/*-/#  sag*- 

51"  io^       **  '  * 
Order  rtor/mw, 

600-926-7373 


CIRCLE  36  ON  READER  SERVICE  CARD 


CIRCLE  302  ON  READER  SERVICE  CARD 


MAGGIORE  ELECTRONIC  LAB 


Manufacturers  of  Quality  Communications  Equipment 


►Repeaters 

'Links 

Remote  Base 

VHF,  UHF 

Receivers 

Transmitters 

Antennas 


i  Pro  'E' 

EXPANDABLE  REPEATER  SYSTEM 


'Standard  and 

Computerized 

Controllers 

'Standard  and 
Computerized 
Auto  Patches 

Duplexers 


>A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  HiJYo  ~Ei*  IS  AN  EXPANDABLE  REPEATER  WITH  THE 
FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  INCLUDE  A  COMPLETE  RECEIVER, 
TRANSMITTER.  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  iACK 
AND  CAPABLE  OF  FUTURE  EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED. 
]  9  INCH  RACK  MOUNTABLE  CABINET, 

►THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OE  PURCHASE  OR  CAN  BE  AN  AFTER -PURCHASE  ADD  ON, 
THE  ADD  ONS  ARE— HIGHER  POWER.  1 1/22D  VAC  POWER  SUPPLY,  IDENTIFIER,  AUTO  PATCH,  OR 
COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND 
TRANSMITTER  CAN  BE  MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR 
DUAL  BAND  OPERATION,  ETC 

>AN  EXTENSION  PANEL  LS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS 
ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS.  ALL  ADD  ONS  ARE  AVAILABLE  FROM 
THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


MAGGIORE  ELECTRONIC  LAB. 
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600  Westtown  Rd.  West  Chester.  PA  19382  Phon€  (215)  43&-6G51  FAX  (215)  «6~62&fi  Tele*  499  0741  MELC0 
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Number  32  on  your  Feedback  card 


Mike  Btyce  WB8VGE 

2225  Mayflower  NW 
MasstUon  OH  44646 

Crystals,  VXOs  and  VFO 

During  the  Dayton  Ham ven lion,  a  lot 
Ot  people  asked  me  why  most  QRP 
transmitters  are  crystal-controlled.  The 
answer  \s  really  quite  simple:  STABJLJ- 
TY.  However,  crystal -control  led  trans- 
mit does  have  several  drawbacks.  The 
number  one  problem  is  not  having  the 
correct  crystal  on  hand  when  a  BY4  is 
calling  CO,  No  one  hears  him  but  you 
and  the  only  crystal  you  have  ts  3  kHz 
away1 

Tvs  always  had  a  weak  spot  in  my 
heart  for  FT-243  crystals  They  were 
produced  by  the  zillions  during  World 
War  II.  In  my  last  transmitter  project 
described  in  these  pages,  I  used  an 
FT-243  crystal.  That  will  more  than  like- 
ly be  the  last  one  i  build  for  some  time. 
The  price  of  FT  243  crystals  has  gone 
out  of  sight.  I  had  to  pay  about  $9  for 
each  crystal.  This  is  way  too  much  for  a 
small  project.  True,  they  don't  wear 
out.  and  should  last  forever,  but  tike  the 
rest  or  the  hams  I  know,  Tm  a  tad  on  the 
cheap  side. 

From  my  side  of  the  street,  we  have 
three  options.  First,  we  could  continue 
using  crystal  con! rot  for  our  transmit- 
ter Second,  we  could  modify  the  crys- 
tal control  scheme  into  a  Variable  Crys- 
tal Control  or  VXO  Thrs  gives  us  the 
stability  of  a  crystal  plus  the  movement 
of  a  VFO.  And  ultimately  r  we  could  use 
a  Variable  Frequency  Oscillator 
or  VFO.  This  last  option  has  caused 
many  a  QHPer  to  go  back  to  option 
number  one, 

Wanderies  and  Wobbles 

What  do  we  look  for  m  VFO  design? 
Well.  VFO  performance  requirements 
are  many  and  varied.  Can  we  use  (get 
by  J  with  VXO  operation?  Will  the  end 
project  be  for  mobtle/fieid  use?  What 
about  temperature  extremes?  As  you 
can  see,  a  lot  of  quest  ions  must  be 
answered. 

For  our  needs,  long* term  stability  is 
foremost.  If  you've  ever  worked  a  sta- 
tion whose  VFO  moved  on  you  during  a 
QSG,  you  know  the  problem.  Many 
people  call  this  the  "wanderies/'  The 
VFO  wanders  back  and  forth. 

A  second  problem  we  must  look  into 
is  called  short-term  stability.  This 
shows  up  as  woods  and  doops  on  your 
frequency.  I  like  to  call  these  the ' '  wofo- 
Dies. 

ft  is  really  beyond  this  column  to  gel 
into  the  ways  and  whatnots  of  a  PLL 
circuit  so  we'll  just  look  at  oscillators 
using  LC  circuits.  Most  of  ihe  common 
Colpitis  and  Clapp  circuits  can  be  used 
for  VFOs.  We  won't  get  into  Ihe  circuits 
I  h  is  time,  but  we  will  take  a  good  look  al 
the  hardware  end  of  VFO  building 
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Low  Power  Operation 

Keep  it  Cool 

I've  seen  some  really  good  VFO  cir- 
cuits fall  ftai  because  of  unsatisfactory 
construction  by  the  builder.  What, 
then*  can  make  or  break  a  VFO?  Sev- 
eral rules  must  be  followed. 

Use  only  the  feedback  necessary  to 
keep  the  oscillator  running.  This  will 
prevent  (reduce)  loading  and  pulling 
from  the  external  load  connected  to  the 
VFO,  Keep  the  power  level  low.  Mo 
need  lo  convert  the  VFO  into  a  1*watl 
transmitter!  This  will  only  increase  in- 
ternal heating  of  the  VFO's  compo- 
nents. This  is  a  real  no-no.  For  good 
long-term  stability,  we  must  keep  the 
VFOs  components  COOL. 

Keep  all  heat-generating  compo- 
nents away  from  the  VFO.  This  in- 
cludes PA  transistors  and  power  sup- 
ply regulators.  There  are  several  tricks 
of  the  trade  you  can  use  to  keep  the 
VFO  cool,  One  of  the  best  tricks  is  to 
use  several  smaller  capacitors  in  the 
LC  chain  instead  of  just  one  large  ca- 
pacitor, This  will  reduce  heating  of  the 
capacitors. 

The  last  rule  must  be  to  choose  VFO 
parts  very  carefully  In  the  past  I've 
always  used  silver  mica  caps  for  my 
VFOs.  And  Tve  always  had  some  trou- 
ble keeping  the  VFO  m  one  place.  I've 
found  out.  through  several  Official  Ob- 
server reports,  that  silver  mica  caps 
can  produce  unpredictable  results. 
Polystyrene  capacitors  are  a  very  good 
choice  for  VFOs,  They  are  hard  to 
come  by,  however  most  of  the  bigger 
mail  order  catalogs  do  slock  them.  You 
can  also  use  NPO  ceramic  capacitors. 
DONT  use  common  ceramic  caps  for 
a  VFO;  the  capacitors  must  be  marked 
NPO. 

After  Capping  ft  Off 

If  you're  careful  about  capacitor  se- 
lection, the  next  problem  area  is  the 
VFO  inductor.  This  one  has  always 
come  back  to  bite  me.  if  you  use  a 

toroid.  you're  going  to  have  long-term 
stability  problems.  A  toroid  will  change 
characteristics  as  the  temperature 
changes. 

Even  the  windings  can  change  the 
frequency.  Some  builders  wind  the 
toroid  and  then  boil  it  in  water  for  sever- 
al  minutes.  This  anneals  the  wiret  mak- 
ing for  less  drift  as  the  temperature 
changes.  The  best  choice  would  be  a 
sfug-luned  coil.  However,  these  are 
very  costly  and  hard  to  come  by.  If  the 
s Fug-tuned  coil  has  a  low  0.  we  find  the 
same  problems  as  with  the  toroid  core. 
Use  only  a  high  Q  inductor. 

All  inductors  must  be  mechanically 
secured  to  the  VFO  circuit  board  In  the 
past ,  the  use  of  "Q  dope"  was  the  best 
bet.  Well.  Tve  never  seen  a  bottle  of  the 
stuff,  I  use  RTV,  also  called  silicon 
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sealer,  li  comes  in  a  toothpaste-like 
tube  and  takes  about  24  hours  to  set 
up.  RTV  can  be  messy  to  work  with,  but 
ft  does  the  trick  On  the  down  side,  it's 
almost  impossible  to  remove  the  stuff. 
So  if  a  part  goes  bad,  get  out  the  X- Ac- 
to™  knife  and  slice  into  it. 

The  East  major  trouble  spot  is  the 
main  frequency  capacitor.  For  lack  of 
better  wording,  the  main  "tuning  cap.'* 
I  would  sure  like  to  tell  you  to  only  use  a 
double-bearing  capacitor  for  your 
VFO.  However,  if  you  could  find  one, 
you  wouldn't  be  able  to  afford  it!  So  we 
are  stuck  wilh  using  whatever  we  can 
scrounge  up. 

I  thought  I  had  some  realty  good  luck 
when  1  purchased  some  surplus  capac- 
itors. Just  the  ticket  for  VFOs.  They 
worked  just  great,  but  the  trouble  was 
thai  you  needed  a  pipe  wrench  to  turn 
them  Most  of  the  timef  an  imported 
vernier  mechanism  is  used  for  tuning 
the  VFO,  but  it  just  doesn't  have  the 
torque  to  move  Ihe  variable  capacitor, 

When  you're  putting  your  VFO  lo* 
gether,  avoid  the  use  of  doubte-sided 
PC  board.  The  extra  capacitance  will 
cause  trouble.  Keep  lead  length  as 
short  as  possible.  Long  leads  will  show 
up  as  inductors.  These  can,  and  do, 
cause  parasitic  oscillations.  The  same 
goes  for  PC  traces.  The  traces  must  be 
short,  direct,  and  to  the  point 

Make  it  Tight 

This  section  is  essential  reading  for 

builders  of  direct  conversion  transceiv- 


ers- The  VFO  must  be  enclosed  in  a 
shielded  RF tight  box.  Transmitter  RF 
can  get  back  into  the  VFO  and  cause 
all  kinds  of  cntlers  to  get  out.  Use  feed- 
th rough  capacitors  for  operating 
voltages  and  hit  orcutts.  Miniature 
RG-1 74  cable  should  be  used  between 
the  VFO  and  stages  of  the  first  amplm* 
ers. 

Have  you  ever  built  a  transmitter  that 
seemed  to  work  jusl  tine  with  a  dummy 
toad,  only  to  have  an  8:1  SWR  when 
you  connected  it  up  to  the  antenna?  I 
have.  Traced  the  critter  back  to  Ihe 
VFO.  Seems  the  VFO  did  indeed  have 
output  on  7  MHz,  along  with  a  dozen 
other  frequencies!  I  have  two  different 
methods  of  finding  these  unwanted  fre- 
quencies. 

First,  I  use  a  frequency  counter  ft 
the  counter  cannot  lock  onto  the  VFOrs 
output  frequency,  you're  getting  more 
than  one  output.  Second,  I  couple  the 
output  to  my  oscilloscope.  The  output 
should  be  a  nice  dean  sine  wave;  if  the 
wave  has  fuzzes  (intentional  distor- 
tions) on  it,  you've  got  chtters  riding  on 
Ihe  output.  Break  cut  the  de-coupling 
capacitors  and  ferrite  beads.  You're 
going  to  need  them. 

So  the  next  time  you're  talking  to 
someone  using  a  new  super  rig  with 
400  memories,  six  VFOs  and  dua)  4- 
1000st  tell  'em  your  rig  is  also  quartz- 
locked  frequency  controlled.  Running 
2  watte!  Next  time  we  meet  I'll  have 
some  guidelines  and  simple  drcurts  for 
VXOs  B 


The  Radiokit  DVR-60  Digital  Voice  Recorder 

Stale  of  the  art  surface  mount  technology  provides  unequaled  price/ 
performance  benefits  in  a  unit  that  measures  only  2K«  *  3 '4  inches. 


PRICE 
$149.95 


Numerous  Amateur/Commerciai/EducafionaJ  Applications: 

*  Repeater  |0  and  Messaging    *  Simplex  Repeater      -  Voice  Mailbox 

*  Co-ntester/PXER  Voice  Messaging.  Interface  with  Popular  Com  est 
Logging  Programs. 

»  Missed  or  Busted  Gait  Playback  Worfcson  ANY  Audio  Signal 

■  Instant  Replay  ot  Emergency  or  Traffic  Messages.     •  Home  Security 

■  Talking  Sign     •  Public  Address  System—  Emergency  Announcements 

Specifications: 

■  tip  lo  16  Variable  Length  Messages 

*  60  Seconds  Recording/Playback  Available  as  Shipped,  User 
Expandable  lo  A  Minutes. 

•  Message  Buffers  Completely  Soft  Sectored 

■  Random  Access  Playback 

•  Selectable  Continuous  Loop  on  Record 

•  Manual  or  Computer  Control  able 


1  Meg  v  1  Drams  19-95  ea. 
30  Seconds  Ptf  DRAM 


32K8PS  Sampling  Rate  for  Natural  Sounding  Audio 

*  SerectabJe  tnpul  Gain  Levels.  0.  20.  or  46  2V  PP  Max 

*  Message  Select  Up  to  4  Lines  Binary  Code 

■  Signal  to  Noise  Raiio  55  rJB  *  Power  Requirements  9- 1 5  VDC  &  50  ma  Peak 

*  Distortion  Less  Than  2°  *  THD     •  Completely  Wired  and  Tested  NOTaKit 

The  DVR-60  is  provided  with  full  documentation.  Four  holes  are  provid- 
ed on  the  PC  board  lor  mounting  convenience.  All  input/output  lines 
and  component  designations  are  clearly  silk  screened  on  the  board. 

OEM  and  Dealer  Inquiries  Welcome 
Custom  Design  and  Production  Facilities  Available 

RADIOKIT  •  P.O.  Box  973-C  •  Pe!ham,  NH  03076 

(603)  635-2235 
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Never  Say  Die 

Continued  from  page  4 

no  votes  from  your  club  in  Ihe  next 

election. 

It  may  be  a  difficult  concept  to  ac- 
cept, but  the  ARRL  is  supposed  to  be 
serving  amateur  radio.  Us.  Its  sup- 
posed to  be  responsible  for  making 
amateur  radio  fun,  maintaining  its 
growth  and  preserving  its  future.  Well, 
their  OXCC  award  is  doing  exactly  the 
opposite.  It's  generating  enemies  lor 
us  in  Third  World  cou  nines  It's  helping 
to  turn  away  potent ral  newcomers 

The  Contests 

Six  DX  contests  a  year,  eh?  Every 
couple  of  months  all  hell  will  break 
loose  on  the  HF  bands  as  OXers  vent 
their  pent  up  energies  into  an  orgy  of 
contesting.  Sounds  like  fun.  I  love  con- 
tests, I'm  very  good  at  em 

By  having  more  "official"  DX  con- 
tests we'd  encourage  OXers  to  invest 
more  time  and  money  m  their  super 
stations.  Clubs  would  put  together  mul- 
ti-op setups.  OXing  would  be  more  or- 
ganized  and  might  be  even  more  fun. 
After  all.  only  about  half  of  the  400 
IARU  countries  are  usually  active 

By  concentrating  contests  into  six 
weekends  a  year  we'd  also  concen- 
trate expeditions  into  these  week- 
ends. The  result  would  be  more  clubs 
putting  on  DXpeditions  m  order  to  acti- 
vate rare  countries  during  contests. 
We'd  all  have  more  fun, 

With  DXpeditions  liable  to  come  on 
at  any  time  OXers  have  to  be  ready 
when  they  fire  up.  With  them  only 
counting  during  scheduled  contests 
DXers  would  be  able  to  spend  a  little 
more  time  with  their  families.  It  might 
help  cool  their  monomamacaJ  ap- 
proach to  DXing,  making  it  fun  rather 
than  a  life  and  death  struggle 

Contesters  are  usually  after  every 
contact  they  can  find  during  contests; 
true  blue  DXers  will  be  altef  new  coun- 
tries.  I  got  on  in  a  contest  a  while  back 
and,  operatmg  only  on  20m  phone,  J 
contacted  100  countries  in  the  one 
weekend,  so  working  new  ones  during 
contests  shouldn't  be  a  serious  handi- 
cap. 

If  I  were  running  the  League  I'd  get 
together  with  the  IARU  member  soci- 
eties and  see  which  are  most  interest- 
ed in  running  worldwide  DX  contests, 
I'd  have  the  IARU  certify  s<*  contests  a 
year  for  all  award  credits.  The  IARU  is 
run  by  the  ARRL,  which  pays  most  of 
the  bills  for  its  operations,  so  the 
League  should  be  able  to  get  any 
agreements  it  wants. 

Indeed,  many  IARU  member  soci- 
eties get  far  more  money  out  of  their 
membership  than  they  contribute  just 
in  Inps  for  their  delegates  and  their 
wives  to  IARU  meetings  which  are  paid 
for  by  the  Union,  The  difference  is 
made  up  by  our  benevolent  ARRL. 
which  uses  this  financial  leverage  to 
keep  the  member  societies  in  a  puppet 
relationship  Money  may  buy  sub- 
servience, but  it  doesn't  buy  love  But 
of  course,  since  you  read  the  ARRL 
board  minutes  and  the  IARU  column  in 
QST,  plus  you  undoubtedly  discuss 
with  DX  ops  how  they  feel  about  the 


ARRL  and  the  IARU,  you  already  know 
all  about  this  miserable  mess.  Unless 
of  course  you  are  a  poor  Tech  and  are 
thus  isolated  from  most  ol  the  ham 
world  up  on  our  lonery  two  meter  outpost. 

The  Usual  Digression 

Speaking  of  Techs  (weii,  writing),  and 
if  you  are  a  Tech.  to  make  a  nag  of 
myself  (anything  said  twice  is  a  nag), 
isn't  it  about  damned  time  you  bought 
my  crummy  13-per  code  tape  and 
spent  about  ten  lousy  minutes  a  day  for 
maybe  a  week  or  so  to  pass  the  rotten 
code  test?  How  many  years  have  you 
been  putting  off  this  stupidly  simple 
job?  Lordyf  Kids  five  years  old  can 
hack  it.  Has  your  brain  really  been  so 
badly  mushed  by  our  incredibly  awfuf 
educational  system  that  you  can't  get 
yourself  to  do  anything? 

How  am  t  going  to  get  you  to  read, 
make  some  decent  money,  or  develop 
some  conversational  skills  so  when  we 
are  m  QSO  I'll  be  able  to  get  you  to  talk 
about  something?  Now  am  I  going  to 
get  you  to  stop  swilling  beer,  slim  down 
that  disgusting  paunch,  get  rid  of  your 


You  mtght  let  that  turkey  director  you 
elected  know  that  if  he  doesn't  start 
making  some  waves  you'll  find  a  new 
turkey  to  elect.  Get  him  busy  updating 
the  DXCC  rules.  Get  him  really  inter- 
ested in  having  the  League  set  up  a 
task  force  to  clean  up  our  bands.  And 
another  to  seriously  get  working  on 
ham  growth  Make  him  start  to  work  for 
the  pork  he's  been  getting  from  HO 

Meet  Your  Director 

When  I  first  started  getting  involved 
with  the  political  side  of  amateur  radio 
almost  40  years  ago  when  I  started 
editing  and  publishing  my  first  ham 
publication  .  I  was  shocked  and  dis- 
mayed when  I  met  the  ARRL  directors 
at  conventions  I  found  myself  listening 
to  a  bunch  of  drunks  with  utter  contempt 
for  the  members.  The  worst,  by  far,  was 
the  ARRL  general  manager  and  QST 
editor,  Budlong  Wow,  what  a  bunch! 

As  the  editor  of  Amateur  Radio  Fron- 
tiers for  four  years  and  then  as  the  edi- 
tor of  CO  for  five  years,  I  got  to  know 
these  chaps  well.  As  the  CO  editor  I 
was  the  only  ear  ARRL  dissidents  had- 


"Has  your  brain  really  been  so  badly 

mushed  by  our  incredibly  awful 

educational  system  that  you  can't  get 

yourself  to  do  anything?" 


electric  security  blanket,  kick  the  vile 
smoking  drug  habit  and  otherwise  go 
about  extending  your  life  so  we  won't 
run  out  of  hams  so  soon?  1  hear  that 
death  knell  sounding  with  every  "' Si- 
lent Keys"  column  in  QST. 

Smoking.  Since  you  probably  don't 
read  anything  but  ham  magazines, 
maybe  you  haven't  heard  that  re- 
search has  recently  shown  that  smok- 
ing is  the  number  one  cause  of  pre- 
ventable death  in  America,  Number 
two  is  alcohol  and  number  three  is 
breathing  secondhand  smoke.  Yep. 
youVe  not  only  killing  yourself ,  you're 
helping  kill  your  wife,  kids  and  friends 

ARRL — Shape  Up 

Getting  back  to  DXCC , . ,  how  about 
making  it  hot  for  the  ARRL  directors  on 
this?  You  voted  these  turkeys  into  of- 
fice, now  get  them  to  do  something 
more  than  spend  your  money  on  vaca- 
tion trips  to  board  meetings,  Geneva 
and  so  on.  Ask  for  more  than  their  nor- 
mai  contribution  of  unanimous  votes  at 
board  meetings,  rubber-stamping  the 
party  line. 

Write  your  directors  and  demand 
that  they  get  their  idiotic  and  destruc- 
tive DXCC  m  hand  by  limiting  DXCC 
credits  only  to  contacts  made  during 
officially  authorized  contests.  And  I 
don't  even  care  if  they  play  their  usual 
politics  with  this  by  eliminating  con- 
tests I  got  going  such  as  the  WPX  and 
Worldwide  DX  Contests,  I  woufd  sug- 
gest they  pick  a  half  dozen  contests  a 
year  to  authorize.  And  yes,  if  you  get 
1em  to  make  this  simple  move,  f  II  get 
the  DX  Dynasty  award  rules  into  fine. 


so  I  heard  plenty.  Most  ARRL  members 
were  fiercely  loyal  to  this  bunch  of  jerks 
and  crooks,  but  I  found  there  were  a  few 
members  with  the  intelligence  to  actually 
ask  questions  and       horrors,  think! 

White  I  have  some  respect  for  a  cou- 
ple of  Ihe  current  directors  and  a  lot  Of 
respect  for  most  of  the  HQ  gang,  the 
more  I  hear  aboul  the  current  presi- 
dent the  less  respect  I  have  for  him.  Do 
you  even  know  who  is  president  now? 

Let  me  put  it  this  way ...  if  you  chaps 
out  in  Colorado  re-elect  your  director  I 
will  lose  what  little  respect  I  have  for 
you,  I  know  Marshall  Quiat  very  well — 
know  him  from  close  personal  experi- 
ence. What  on  earth  were  you  thinking 
when  you  elected  him?  Just  plead  stu- 
pidity and  don't  do  it  again. 

Wayne  For  Dictator? 

Several  letters  have  asked  why  I 
don1!  run  for  ARRL  president.  I  even 
got  asked  that  during  my  talk  at  Ham- 
com  in  Dallas  this  year,  Couple  rea- 
sons. First,  since  I'm  the  editor  of  a 
competing  magazine  to  QST,  it  would 
be  a  conflict  of  interest.  Out  even  if  that 
weren't  a  factor  I  wouldn't  be  interest- 
ed. I  jusi  want  to  get  Ihings  done,  I  don't 
need  or  want  the  tremendous  ego  grati- 
fication such  an  exalted  position  would 
provide. 

Yes,  if  I  were  to  take  over  and  run  the 
ARRL.  I  think  I'd  have  the  organization 
revved  up  to  the  red  line  area  in  short 
order,  I'd  get  the  FCC  to  change  the 
ham  regs  so  we  could  start  defrocking 
bum  hams,  even  if  they  can  copy  50 
wpm  code.  Id  have  one  whale  of  a  task 
force  out  there,  supported  by  a  thou- 


sand ARRL  member  clubs,  hunting 
down  every  net  jammer,  every  user  of 
ham  channels  for  business  and  every 
foul  loudmouth.  I'd  have  articles  and 
stones  about  amateur  radio  in  every 
newspaper,  on  every  radio  station  and 
on  TV  so  that  every  kid  in  America 
would  know  about  it,  I'd  have  Ihe  VECs 
so  busy  trying  to  cope  with  new  hams 
they'd  be  crying  uncle.  I'd  also  be 
workmg  with  the  Commissioners  to  set 
up  a  biannual  Ham  Radio  Convention 
where  delegates  from  clubs  would  for- 
mulate Our  rules  lor  us. 

There  Goes  Wayne  Again! 

Look,  I  agree  it's  a  big  job  that  needs 
doing,  but  I  guarantee  it  isn't  anything 
that  can't  be  done,  It  could  be  man- 
aged by  one  person,  too.  Yes.  I  know 
how  and  could  do  tf.  HeckT  I've  lacided 
jobs  like  that  in  the  past  and  I'm  in  the 
middle  of  a  terrible  mess  in  the  music 
industry  that  I  want  to  get  cleaned  up. 
Keep  m  mind,  as  the  editor  of  73,  there 
reaily  isn't  much  more  I  can  do  than 
point  oul  what  needs  to  be  done 
and  how  to  go  about  doing  It.  Beyond 
that  I'd  have  to  start  by  starling  a  new 
national  ham  organization,  a  battle 
which  could  take  years  and  would  cer- 
tainly further  weaken  the  hobby. 

To  give  you  an  idea  of  how  I  tackle 
big  messes,  here's  what  I'm  doing  in 
the  music  industry.  If  (he  League  were 
to  go  about  solving  amateur  radio  prob- 
lems with  simitar  creativity,  we'd  be 
home  free. 

The  American  music  industry  is  in 
awful  shape,  Six  international  mega- 
corporaiions  have  gotten  almost  total 
control  of  it  and  are  milking  it  for  bil- 
lions. Would  you  beiieve  that  the  six 
majors  in  this  industry  have  96%  of  all 
music  sales  tn  America  leaving  only 
4%  for  over  5.000  small,  independent 
(indies)  mustc  companies? 

Worse,  almost  all  of  the  creativity 
and  progress  is  coming  from  these  in- 
dies, with  the  majors  tending  to  tight 
every  inch  of  the  way  So  how  can  I 
fight  an  Si 8  billion  well-entrenched 
cartel?  I'm  doing  it  by  setting  up 
projects  which  attack  their  weakness- 
es I  have  38  of  these  projects  so  far. 
either  in  the  planning  or  in  action,  I  call 
it  guerrilla  marketing. 

The  music  business  works  like  this: 
There  are  the  record  companies,  both 
major  and  indies.  They  sell  their 
records  to  distributors.  These  distribu- 
tors sell  to  some  15,000  record  retail* 
ers.  who  sell  to  the  public. 

The  distributors  are,  for  the  most 
part,  almost  totaJly  controlled  by  the 
majors.  There  are  a  few  wbscb  special- 
ize in  handling  indie  music,  but  many  of 
these  got  into  the  business  because 
they  found  they  could  screw  the  indies 
easier  than  the  majors.  The  majors  are 
big  enough  to  be  unscrewabie 

The  public,  oddly  enough,  tends  to 
buy  the  music  it  hears  over  the  radio 
and  sees  on  MTV-  So  guess  who  has 
almost  dictatorial  control  over  radio  air- 
play and  MTV?  Oh.  you  guessed* 
Guess  who  has  reps  visiting  the  major 
radio  stations  to  ensure  what  they  call 
rotation  play,  where  their  music  is  put 
into  the  cartridges  which  are  played 
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over  and  over  on  most  music  stations? 
And  over. 

Guess  who  has  raps  visiting  the  ma- 
jor retail  chains  to  set  up  point-of-pur- 
chase  displays,  provide  posters  and  so 
on?  It  ain't  the  little  indies. 

So  how  can  Uncle  Wayne  throw  a 
monkey  wrench  in  those  well-oiled 
works?  It's  a  big  job.  so  il  takes  guerril- 
la attacks  on  a  whole  bunch  of  weak- 
nesses. I  call  these  my  WHIRL  projects 
that's  We  Help  Independent 
Record  Labels,  I've  got  38  of  'em  so 
far,  with  more  developing  every  week 
or  so. 

What  do  I  mean  by  WHIRL  projects? 
Well.  WOT  is  Indie  Into  Inc..  an  indie 
credit  bureau  which  helps  indies  find 
oat  which  distributors  pay  and  which 
don't.  W02  is  a  monlhly  publication, 
Adventures  trt  Music,  which  goes  to 
some  5,000  radio  stations  to  help  mu- 
sic directors  know  what  indre  music 
has  been  released  recently,  which  is 
selling  best  and  which  is  getting  hot 
airplay. 
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W03  is  Music  Retailing,  a  biweekly 
publication  which  goes  to  aboul  1 0,000 
record  stores  to  help  encourage  them 
to  stock  and  sell  indie  music.  It  also 
provides  information  on  displays,  sales 
training^  computer  systems,  theft  pre- 
vention and  so  on, 

W04  is  our  CD  Bank,  a  way  for  in- 
dies  to  swap  their  compact  discs  with 
other  indies  and  thus  keep  up  with 
what's  been  released  recently,  but 
without  having  to  buy  the  CDs  at  retail 
price. 


W05  is  Music/NHL  a  mail  order  tndie 
music  service  M/NH  runs  a  catalog 
ad  m  CD  Review  every  month  plus 
it  sends  out  a  mail  order  catalog  Most 
record  stores  don*t  wanl  io  bother 


stocking  indie  music,  doesn't  sell 
fast  enough.  .  so  M/NH  makes 
it  available  by  mail  with  fast  service 
and  a  reasonable  price  We  tried  an  ad 
in  73  a  couple  months  back  to  see  if 
you  would  buy  music.  Yep.  you  will 

Another  benefit  of  M/NH  is  that  it 
provides  a  way  to  pretest  the  sales  of 
new  indie  releases,  Those  which  sell 
well  are  then  recommended  to  record 
stores  as  proven  hot  titles  via  Music 
Retailing. 

W06  is  what  we  call  a  Longcard— it's 
a  6"  x  12"  card  which  is  packed  with 
sales  Information.  This  card  is  de- 
signed to  reptace  the  6  x  12  longboa  or 
blister  packs  which  have  been  used  by 
the  majors  to  package  CDs.  These 
packages  cost  you  SI  to  $2  additional 
and  then  you  throw  them  away.  This  is 
ecologically  terrible.  .  as  well  as  a 
huge  waste  of  money.  So  we're  work- 
mg  to  get  indies  to  use  Longcards  in- 
stead of  longboxes.  This  makes  it  so 
the  stores  dont  have  to  update  their 
old  LP  display  fixtures.  It  allows  them  to 
display  sales  cards  for  many  times  as 
many  CDs  in  a  smaller  floor  space  and 
eliminates  theft  problems. 

W07  is  a  publishing  service  to  help 
indies  produce  better  liner  notes  for 
their  music.  Most  indies  are  small  and 
don't  have  the  writers,  typesetting, 
artists,  photographers  and  so  on  it 
lakes  to  produce  good  liner  notes  We 
do. 
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W08  is  tndie  World,  a  monthly  publi- 
cation which  reaches  about  5,000  inde- 
pendent record  companies  II  helps 
them  keep  up  with  recording  tech- 
niques and  digital  technology;  It  helps 
them  with  marketing  and  industry  infor- 
mation 

W09  is  Creative  Music  Marketing,  a 
new  distribution  system  for  Indie  mu- 
sic. CMM  will  be  getting  started  in  1 991 
with  a  completely  new  approach  to  dis- 
tributing music.  Participating  retailers 
will  set  up  Indie  Music  Boutiques  and 
will  be  able  to  make  five  times  the  nor- 
mal store  profit  from  these  sales.  CMM 
will  be  distributing  the  M/NH  tested 
proven  se  Iters 

W10  is  Indie  Workshops  In  1991 
we're  planning  workshops  to  help  in- 
dies with  forums  on  the  latest  in  digital 
technology,  packaging,  distribution, 
price  testing  and  so  on  Target  cities 
are  Boston,  New  York,  Chicago,  Nash- 
ville and  Los  Angeles.  .  where  indies 
lend  io  be  concentrated 
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W11  Is  Greener  Pastures  Records, 
my  own  record  company,  8y  producing 
and  marketing  music  myself  I  face  the 
same  problems  faced  by  all  other  in* 
dies.  This  helps  me  work  out  creative 
solutions  which  I  can  pass  along.  GFR 
has  already  produced  two  ragtime  re- 
leases on  CD  and  cassettes  (GS),  with 
some  bluegrass  coming  soon .  and  a 
lot  more  ragtime. 

Wt2  is  a  weekly  CD  Review  TV  pro- 
gram. Fritz  Wetherbee.  the  humorist 
on  my  "How  To  Speak  Whams  ha" 
cassette,  is  the  producer  and  the  show 
is  being  developed  for  1931  syndica- 
tion. This  is  really  going  to  be  fun.  We 
have  some  great  video  talents  here, 

Wf  3  is  the  same  idea,  but  for  radio. 
Th  is  is  also  sehedu  led  for  a  1 99 1  d  ebut . 

W 1 4  is  a  weekly  CD  Review  newspa- 
per column.  We're  looking  for  the  nght 
writer  for  this  one  .  someone  who 
can  convey  the  enthusiasm  and  humor 
it'll  take  to  make  this  a  winner.  Good 
writers  are  not  easy  to  find.  We  have  an 
overkill  of  information,  so  it'll  be  fun 


W15  is  the  CD-ROM  version  of  our 
biannual  CD  Guide  publication  We're 
up  to  over  45,000  CDs  listed  in  the 
most  recent  issue.  The  ROM  has  the 
entire  list  on  r|,  cross-indexed  to  every 
review  we've  ever  published,  it  also 
has  some  full  color  cover  pictures  and 
sound  samples  of  many  CDs.  It's 
touch-screen  operated  for  use  in  li- 
braries and  larger  record  stores.  This 
CD-ROM  is  a  quarterly  publication, 

W16  is  our  almost  FREE  CD  Sam- 
pler. The  idea  is  to  have  one  track  from 
each  of  16  different  indie  CDs  on  each 
Sampler.  The  Samplers  sell  for  the 
crummy  S3  49  postage  and  handling 
costs,  making  it  possible  for  people  to 
hear  the  music  indies  are  putting 
out  something  which  is  difficult  to 
do  over  the  major  label  controlled  ra- 
dio. Were  already  moving  about 
20,000  of  these  Samplers  a  month  and 
are  gearing  up  to  put  out  64  of  them  a 
year.  These  are  also  being  integrated 
with  some  later  WHIRL  projects  (22-24- 
25-28-29). 


That's  not  even  half  of  the  projects. 
We're  developing  some  new  ways  of 
selling  music.  .  .through  libraries 
(W24j,  radio  stations  (W29),  hotels 
(W2S)T  dance  studios  (W23L  restau- 
rants (W22)  and  so  on  I1 1 1  tell  you  about 
some  of  the  other  exciting  projects 
some  other  time, 

What  I  wanted  to  point  out  is  that 
when  you  tackle  a  big  job  like  changing 
I  he  music  industry  you  can't  do  it  with 
one  little  project.  Ive  got  a  bunch  of 
people  here  having  the  lime  of  their 
lives  getting  new  projects  going  and 
building  the  older  ones  into  bigger 
businesses, 

I'm  reminded  of  the  enthusiasm  and 
fun  we  had  bacK  in  the  early  '80s  when 
we  had  80-Micto  going  strong  (third 
largest  magazine  in  America).  We 
started  fnCider  for  the  Apple.  Run  for 
the  Commodore  computers,  and  a 
bunch  of  other  magazines  and  soft- 
ware releases.  Our  sales  were  dou- 
bling every  year  and  with  absolutely 
no  debt! 

The  same  excitement  and  productiv- 
ity could  be  brought  io  the  AftRL  mak- 
ing it  adynamic  organization  instead  of 
the  sleepy  bureaucracy  we  have  now 
We  need  teams  to  be  organized  to 
clean  up  our  bands  and  to  get  our  hob- 
by growing  again.  We  need  strong  sup* 
port  for  all  new  technologies.  We  need 
to  make  amateur  radio  come  alive  so 
we'll  all  have  more  fun. 

We  need  better-run  contests. _  and 
we  also  need  weekends  without  con- 
tests, too.  We  need  awards  that  are 
ecologically  considerate  .  .which 
don't  tend  to  trash  our  bands  tike  the 
present  DXCC  mess,  Our  clubs  des- 
perately need  leadership  and  guid- 
ance. There  are  far  too  many  that  are 
like  old  tops  still  spinning,  but  run- 
ning down  and  near  collapse. 

Yes,  permission  is  granted  to  reprint 
this  editorial-  You  may  send  copies  to 
your  somnoleni  ham  friends.  You  may 
publish  il  in  your  club  newsletter.  You 
may  read  it  over  the  air. 

Docket  90<5S 

This  is  the  FCC's  Communicator 
proposal  I've  submitted  a  horrendous* 
ty  long  reply  too  long  to  be  printed 
here,  if  you'd  like  to  see  it  send  me  $5 
and  I'll  make  a  photocopy  for  you. 

Basically,  I  oppose  sticking  ail  new- 
comers up  on  our  almost  unused  (for 
rag-che wing)  UHF  bands  t  propose, 
instead,  a  simplification  down  to  two 
classes  of  license  .  .  lor  the  time  be- 
ing, .  .with  an  end  aim  of  getting  us 
down  to  only  one  license  dass. 

How  can  we  get  hams  to  learn  more? 
By  making  it  fun,  not  by  forcing  them  to 
memorize  G&As,  which  are  a  useless 
waste  of  time-  You  get  me  some  new 
hams  and  I'll  get  them  into  packet  and 
learning  more  than  they  ever  thought 
they  would.  I1  II  get  them  onto  OSCAR 
I'll  get  them  running  around  with  home- 
made fo*  hunting  equipment.  I'll  gel 
them  up  on  10  GHz.  But  first  I  need 
some  new  hams  to  replace  the  old 
timers  who  would  rather  see  our  ama- 
teur radio  bands  given  to  UPS  or  used 
for  more  TV  stations  than  have  a  no- 
code  license. 
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Yes  <  the  code  is  on  ly  a  ti  ny  part  of  our 
probfem  . .  but  it's  a  critical  one.  With- 
out no*code  I  don't  think  we  have  a 
chance.  With  it,  all  we  have  is  a 
cftance  .  and  then,  H  you  don't  give 
the  AR£L  an  immediate  change  of  di- 
rectors .  and  I  mean  this  year. . . 
we're  in  deep  trouble. 

If  you  run  Into  any  old  '  'the  ARRL  can 
do  no  wrongers"  wfto  gel  mad  at  my 
blaspheming  the  League,  you  might 
clue  "em  that  one  of  the  directors  was 
sick  enough  about  what's  been  go  tag 
on  to  make  a  trip  and  visit  me,  to  make 
sure  I  was  up-to-date.  And  you  might 
then  ask  "em,  okay,  let's  say  that  old 
Uncle  Wayne  is  full  ol  baloney  .  .can 
you  argue  with  any  of  his  recommenda- 
tions for  changes? 

■ 

Newsstands  Too 

I  cited  the  music  business  as  being 
in  need  of  some  big  changes  to  get  ft 
out  of  the  hands  of  a  cartel  The  news- 
stand distribution  business  is  just  as 
crooked,  screwing  small  publishers  al- 
most beyond  belief.  Once  I  have  the 
music  business  cleaned  up  a  bit.  I've 
got  some  great  ideas  for  helping  sman 
publishers  get  better  newsstand  distri- 
bution, 

The  one  thing  I'm  not  going  to  do  is 
set  up  a  new  national  ham  organization 
in  ordef  to  save  amateur  radto  from  the 
League  directors.  It's  entirely  up  to  you 
to  do  that.  .  by  cleaning  house.  It's 
easy.  The  directors  come  up  for  elec- 
tion every  other  year,  so  by  late  1991 
you  can  have  a  brand  spanking  new 
League  one  which  can  be  dynamic 
and  make  amateur  radio  what  it  should 
be, 

Vote  out  the  turkeys.  Vole  for  direc- 
tors with  practical  business  experi- 
ence, Look  for  people  with  entrepre- 
neurial experience,  people  who  are 
used  to  running  businesses  and  mak- 
ing decisions,  Let's  stop  making  the 
director  job  an  ego  trip  for  old  traffic 
handlers  and  the  ARRL  party  faithful 

The  next  WARC  is  coming  fast.  Are 
you  going  to  help  President  Price  fulfill 
his  fantasy  of  spending  maybe  a  mil- 
lion dollars  of  your  money  having  a  ball 
in  Geneva?  If  you  think  or  Uncle 
Wayne  is  baloney  again,  how  about 
Pete  Hoover  W6ZH  and  Bill  Orr 
W6SAL  both  as  solid  longtime  ARRL 
supporters  as  Pve  ever  seen,  and  both 
asking  Price  to  step  down? 


A  Consultant? 

If  the  League  isn't  able  to  find  some* 
one  with  my  understanding  of  tine  field 
and  marketing  experience.  I'm  avail- 
able for  consulting,  when  I  have  the 
time.  My  modest  (almost  niggardly) 
consulting  fee  will  go  to  the  Monad- 
nock  Hospital  Foundation  to  help  fund 
the  new  hospital  wing. 

Just  as  the  USSR  is  in  need  of  help 
with  their  perestroika  (restructuring).  I 
believe  the  ARRL  may  need  some  out* 
side  help  to  cope  with  their  needed 
changes  and  restructuring.  Til  be  glad 
to  help. 

I've  been  helping  the  local  health 
services  as  treasurer  and  trustee  of  the 
Monadnock  Hospital  Foundation.  I'm 
also  chairman  of  the  Strategic  Plan- 
ning Committee,  where  Cm  bringing 
the  health  services,  day  care  and  nurs- 
ing homes  into  an  integrated  group  ol 
services,  all  tied  in  with  the  hospital 
and  satellite  medical  offices  in  the  sur- 
rounding towns.  We'll  be  providing 
health  and  health  information  services, 
aimed  both  at  keeping  people  healthy 
and  repairing  long-  and  short-term 
health  problems. 

Getting  my  area  of  New  Hampshire 
organized  as  a  model  of  what  small 
town  health  care  should  and  can  be  for 
the  next  two  decades  is  a  great  chal- 
lenge, f  rove  it,  So  (here's  where  any 
consulting  fees  will  be  invested.  This 
isn't  blue  sky.  The  ground-breaking 
ceremonies  for  our  new  SB  million  hos- 
pital wing  were  held  a  few  days  ago, 
with  completion  scheduled  tor  1991 

So  yes.  I  keep  pretty  busy  for  a  68- 
year-old,  I  realize,  working  in  the  health 
business,  that  every  day  Is  a  crap- 
shoot,  with  l he  odds  getting  worse  ev- 
ery day.  Will  it  be  a  tumor,  cancer, 
stroke,  heart  attack,  a  jealous  husband 
or  a  fall  from  my  scooter?  Maybe  it'll  be 
a  iree  when  I'm  skiing  or  an  embolism 
when  I'm  diving?  In  the  meanwhile  I'm 
working  every  available  minute  to  help 
Monadnock  hearth  planning,  to  fight 
the  international  music  cartel  to  fix 
America's  broken  educational  system, 
and  to  try  and  save  amateur  radio  from 
its  old-timers. 

Ohf  I  still  manage  some  time  for 
reading,  TV,  movies  and  some  tnps 
Did  t  mention  getting  to  the  Grand  'Ola 
Op ry,  when  I  was  in  Nashville  recently? 
Or  my  trip  to  Sedalia  (MO)  for  the 
Ragtime  Music  Festival? 
Probably 

Sure,  I  think  I  could  get  the 
ARRL  up  and  moving,  doing 
everything  and  a  half  we 
need  to  have  done, .  and 
without  a  lot  of  expense  ei- 
ther J  tend  to  come  up  with  a 
scheme  for  every  new  pro- 
ject to  pay  for  itself. .  may- 
be even  make  some  profit, 
Did  hams  with  a  money  com* 
plex  frequently  say  that  old 
Wayne  is  doing  this  or  thai 
just  to  makemoney,  Or  Tm 
doing  something  to  get  more 
subscriptions.  I  can't  think  of 
anything  I've  ever  done 
where  money  was  the  main 
goal.  Sure,  the  more  sub* 


WYMAN  RESEARCH  INTRODUCES  TRIDON  LINE 

Getting  on  ATV 
is  as  easy  as: 


1 

2 
3 


TRIDON  AM  450  MHz 

TRANSMITTER 

S229,95 

TRIDON  2000  AM 
0  MHz  TRANSCEIVER 
$319,95 

TRIDON  FM 
TRANSMITTERS 
900  MHz    1200  MHz 
S349  95 

1  450  TRANSMITTER 

Pov*er  output  is  3 W  peak:  two  independeni  audio  systems  (Sub-carrier  and  Ors -car- 
rier!; 10  pin  camera  connector  on  bacfe-BNC  or  RCA  connectors  on  front,  SVNC 
Stretcher  for  optimum  composite  video,  standard  crystal  frequency  439  25  UHzor 
434.00  MH*.  powers  video  camera  (10  pm  connector),  requires  13  9V  DC  at  600 
MA  plus  camera  power  (1  amp).  RF  tig  hi  aluminum  cabinet  wirh  brushed  aluminum 
panel;  size:  2  2'  *5.25*x  5.5" 

2  450 TRANSCEIVER 

Power  output  is  3W  peak;  10  pm  camera  connector  on  back  panel.  SNC  or  RCA 
connector  on  front  panel;  monitor  video  from  camera  or  detected  video  output  all 
new  video  and  audio  circuitry  with  SYNC  stretcher,  new  two  channel  audio  system 
on  transmit;  new  more  powerful  video  transmitter:  standard  crystal  frequency: 
439  25  MHz  or  434  GO  MHl;  8  dB  NF  GaAsFET  pre-amplrfier  RF  tight  aluminum 
cabinet  with  brushed  aluminum  panel,  size:  2  2*  x  7"  *  5  75";  retay  switched 
antenna, 

3      FMTRiDONS  Both  Have: 

Preemphasis  circuitry:  N'  connector:  RF  tight  aluminum  cabinet  with  brushed 
aluminum  panel  custom  designed  by  W9YL:  cabinet  size  2.2'  x  8.2"  x  5.5"; 
requires  1 3  8V  DC  at  2  amps:  large  heal  sink 

900  MHz:  915  MHz  FM-ATV  transmitter,  power  output  is  SW    4  5  MHz  audio 
Sub-carrier  uses  new  phase  lock  loop  crystal  conTroiled  exciter 
1 200  MHz.  1 255  MHz  FM-ATV  iransrnJKer  [any  optional  frequency],  power  output  is 
4-5W:  6  MHz  audio  Sub-carrier  (requires  1 VPP  audio):  uses  m I (itary  quality  Wood- 
Douglas  crystal  controlled  exciter. 

Can  or  write  tor  our  complele  ATV  brochures  including  450, 900.  1 200  MHz  transmitters 
and  receivers,  antennas,  amplifiers,  and  line  samplers 


Don  &  Sue  Miller 

W9NTP 

W9YL 


WYMAN  RESEARCH,  INC 

R.R.  #1,90x95 

Waidron,  Indiana 461 82 

1317)525-6452 


Snipping  $4  SO 

5%  Sates  Tax 


CIRCLE  108  ON  READER  SERVICE  CARD 


From 

Micro 

Computer 
Concepts 


RC-1000 

REPEATER 
CONTROLLER 


RC-100 

Repeater 
Control 


•  Repeater  Control    *  Autopalch 

•  Complete  RX-TX-Phone  Line  Interface 

•  Intelligent  CW  ID  ■  Auxiliary  Output  *  Easy 
to  Interlace  •  Remote  Base/Tape  *  Reverse 
Patch  •  Tailbeeps  •  1 2  V  AC/DC  Operation 
*  DTMF  Decoder  with  Muting  •  Telemetry 

Response  Tones  •  Programmable  COS 

Polarities  *  Detailed  Application  Manual 

with  schematics  •  90- Day  Warranty 

Wired  &  Tested  w/marrual ....  $239.95 

Distributed  by 

Communication  Concepts 

508  Millstone  Dr.  /  Xenia.  OH  45385 

513-426-8600 


\u 


Intelligent  C 
Remote  Base/Tape 
w/Freq.  Programming 
Tailbeeps  ■  DTMF 
Decoder  with  Muting 
Auxiliary  Output 
Programmable  COS 
Dataller!  Application 
Manual  with 
schematics 
Telemetry  Response 
Tones 
90-Day  Warranty 

$129.95 


VISA 


CIRCLE  348  ON  READER  SERVICE  CARD 


G5RV  All-Band  QuicKits 


B-^a:   ■'- 


— ^ ■— i 


Fut  £  Ei*v  Co  B-uttd 

♦  Fnl-StE*  vitml  iirMiftKii  o  n  i 

■  S'J  mo mrmg  oi  nulling 
'  rv*jy[h.LB)j  included 

■  F~irjilt  iflitfEPi   LD  SLLKUTf  I 

Qmilllt  tomp&fjfOti 

*  Pt***U#Msf  $ihr*T  rpttUfi 

■  F»By  liiulHrJ,  rt  f  *»W. 
ftcxotr&Jt.  I***  mm**  J*ntfl 
Tsui  All  liBdi  In  el  WaRC 

Buil  J  x-tmr  o*fl  from  icciuh   Order 
lWfc*ot«  *l2-i-C  S5.95  ppj  USA 

„C*H  ID1  .373-1*25       Kn  T«ch  iflvif* 


$5393 


■  Doubh  Sa*  G5flV 
204  ft  160-10  Di  pel* 

•  Full  Sut  G5RV 

102  ft  $0- 10  Dip  <l- 
•HiJf  Stf«G5FV 

51  h  «.]?DiM< 

1-  R  ^l&Dipatt 
»  Mirconi  AiipMrkH       *  T£S 

■  :>7 Dic»b  Z&* lift*  $11*5 


535  J# 
S2S3S 


M93Ct 


Od*r   HOt-LiH»: 


■\«**^H 


1*800"926>7373 


Subscription  Problem? 

call  toil  free 

1-800-274-6754 


CIRCLE  107  ON  READER  SERVICE  CARD 
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OSL  of  the  Month  To  enter  your  OS  L.  me  if  it  In  an  envelope  to  73,  WGE  Center.  Forest  Road. 
Hancock,  NH  03449.  Attn  QSL  of  the  Month.  Winners  receive  a  one-year  Subscription  (or 
extension |  to  73  Entries  not  in  envelopes  cannot  be  accepted. 


H 


Number  36  on  your  Feedback  card 


AM  HELP 


scribers  to  73,  the  more  advertisers 
we'll  attract.  ,  and  She  more  advertis- 
ers, the  more  pages  we'll  have  for  you. 
That's  simple. 

Of  course  you  can  help  by  getting 
you  r  trie  nds  to  su  bscribe  by  m  aki  ng 
sure  the  73  advertisers  know  their  ads 
are  working  for  them,  You  can  also 
help  by  letting  those  firms  advertising 
in  QSTknow  that  you'd  like  to  see  their 
ads  in  73  so  you  It  have  a  bigger  maga- 
zine. You  might  even  hint  that  you'd 
buy  more  that  way. 

Over  the  last  30  years  73  has  pio- 
neered digital  communications,  solid 
stale,  SSB,  SSTV\  repeaters,  NBFM, 
RTTY.  computers,  home  construction, 
OSCAR ,  packet  and  so  on.  With  your 
support  /Swill  goon,  helping  new  tech- 
nologies be  developed.  Despite  the 


daily  crapshoot,  I'm  in  good  shape  and 
expect  to  be  around  giving  you  hell 
about  your  failings  for  many  more 
years. 

Look,  if  wishy-washy  weak-willed 
Wayne  Green  can  take  off  35  pounds, 
so  can  yout  Techs,  if  poor  old  dumb 
Uncle  Wayne  managed  to  pass  the 
stupid  13  wpm  code  test  (50  years 
ago),  almost  anyone  can.  Heck,  !  can 
pass  it  again,  if  you  give  me  about  two 
days  to  practice,  even  in  my  advanced 
state  of  mind  decay. 

That  photo  of  me  in  my  lab?  I'm 
working  on  a  new  molecular  config- 
uration for  impregnating  CDs  to  stop 
bit-rot.  Itll  be  on  the  market  soon  (W38) 
and  it  will  do  everything  but  the  din- 
ner dishes.  I'll  be  looking  for  sales 
reps. 


We  are  happy  to  provide  Ham  Help 
listings  free  on  a  space  a  variable  basis. 
To  make  our  job  easier  and  to  ensure 
that  your  listing  is  correct,  please  type 
or  print  your  request  dearly*  double 
spaced,  on  a  full  (8W  x  UM)  sheet  of 
paper.  You  may  also  upload  a  listing  as 
E-mail  to  Sysop  to  the  73  BBS  Use 
upper-  and  lower-case  letters  where 
appropriate,  Also,  print  numbers  care* 
fully— a  1,  for  example,  can  be  misread 
as  the  letters  1  or  i,  or  even  the  number 
7.  Thank  you  for  your  cooperation 


Wanted:  All  info  on  connections  for 
the  Digicom  64  board  to  a  Heath 
HW24HT.  and  any  info  on  program  set- 
up. Thanks.  G.  Ebersole  KA3UOJ.  536 
New  Si.  Roaring  Spring  PA  16673. 

HelpM  want  to  get  started  in  amateur 
radio  through  the  HF  bands,  but  have 
no  money  for  a  rig.  Any  one  of  you 
helping  Elmers  out  there  willing  to  do- 
nate any  old  HF  gear  to  a  young  fellow 
like  me?  Will  pay  freight  charges-  Vtc* 
torDopfito,  16966  Woodland,  Trabuco 
Canyon  CA  92679. 

I  need  a  copy  of  a  schematic/operat- 
ing manual  tor  a  Clegg  Mark  3  (it's  an 
old  rock-bound  2m  rig).  Klaus  Spies 


Your  Bulletin  Board 

WB9YBM,  8502 AA  OketoAvQ.,  NilesIL 
60648^2006. 

I  am  trying  to  contact  radto  amateurs 
in  the  USA  who  run  Commodoie  com- 
puters. I  run  a  computer/ radio  users 
group  here  in  the  UK  and  we  want  to 
gel  involved  with  either  individuals  or 
groups  who  run  C8M  machines  in  the 
USA  The  Commodore  Radio  Users 
Group,  c/o  Simon  Lewis  GM4PLM,  66 
Camperdown  Court.  Helensburgh, 
Strathclyde  G84  9HJ,  England. 

I  need  interconnect  data  for  wiring  a 
Tandon  TM-502  hard  disk  to  its  driver 
card.  Willing  to  pay  reproduction  and 
mailing  costs  Ralph  Alsmeyer 
KAiDQ.  1415  Tahoe  Ct .  Lake  Worth 
FL  33461. 

Wanted:  A  schematic  or  service  in- 
formation for  a  Genave  Mobil  ine  I  VHF 

50  MHz)  transceiver  with  a  type  O 
receiver.  I  will  pay  for  copy  and 
postage,  or  will  copy  and  return.  Don 
Bray  WD5DON,  3209  Rodti  Field 
Road,  Corpus  Chnsti  TX  78414. 

Wanted:  Owners  manual  and  sche- 
matic for  SHtronix  LA-650  linear  amp 
Will  pay  copy  cost  or  copy  and  return. 
Thanks.  H.  Sellers,  343EstepLn.,  Wa- 
verty  OH  45690 


Number  37  on  your  Feedback  card 


IRCUITS 


Great  Ideas  From  Our  Readers 


PTT  Time-Out 


Have  a  quick" n'easy  circuit  idea?  Share  it  and  get  a  one-year 
subscription  or  extension  to  73\  Clearly  mark  all  entries  as  submis- 
sions for  Circuits  to  distinguish  them  from  manuscripts.  Send  your 
entries  to  Circuits,  73  Magazine,  Forest  Rd.  Hancock  NH  03449. 


After  several  instances  of  * 'timing 
out"  my  favorite  repeater,  I  designed 
the  following  circuit .  The  heart  of  this 
circuit  is  the  555  timer,  a  readily 
available  IC  capable  of  long  time  de- 
lays, Using  the  formula  t  =  1.1RC 
(with  1  in  seconds,  R  in  ohms,  and  C 
in  farads),  the  length  of  "maximum 
PTP  can  be  calculated  (see  the 
table).  The  values  given  are  for  a 
three-minute  timer.  Check  with  your 
repeater  group  to  find  out  the  time  on 
your  local  machine. 

The  555  is  held  in  the  reset  mode 
by  holding  pin  4  at  a  logic  high 
through  pull-up  resistor  Rl.This  en- 
sures  that  the  full  timeout  period  is 
available  at  the  beginning  of  each 
PTT.  The  low-going  PTT  signal  is 
passed  through  the  inverter  to  one 
input  of  the  AND  gate,  and  also  to 
the  MC14538  resettable  dual 
monostable  oscillator  (operating  in 
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the  non-retriggerable  monostable 
mode),  The  NOT-Q  output  of  the 
MC 14538  is  used  to  provide  the 
proper  length  trigger  pulse  for  the 
555,  which  goes  into  the  set  mode 
and  provides  the  other  input  for  the 
AND  gate.  The  output  of  the  AND 
gate  is  used  to  turn  on  Qi.  a  buffer 
which  keys  the  transmitter.  When 
the  microphone  is  unkeyed,  one  in- 
put of  the  AND  gate  is  lost,  pin  4  of 
the  555  goes  high  and  the  circuit  re- 
sets.  If  the  operator  is  a  little  long 
winded,  the  555  time  period  will 
elapse  which  will  remove  its  input  to 
the  ANDgate,  causing  Qi  to  turn  off. 
un keying  the  transmitter. 

Remember  to  tie  the  inputs  of  un- 
used gates  of  the  14538  and  4081 B 
to  the  proper  logic  levels  as  shown 
on  the  schematic.  If  possible,  place 
the  unit  inside  the  transmitter  itself, 
or  mount  the  unit  in  a  metaJ  box, 
making  liberal  use  of  bypass  capaci- 
tors 
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Figure  t  Schematic  of  the  PTT  Time-Out  circuit 
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Table  1.  Values  for  Diverse  Duty  Cycles 


You  may  reach  Klaus  Spies 
WB9YBM.  author  of  this  circuit  at 
8502  N.  Oketo  Ave.,  Nites  IL  60646, 
for  PC  board  or  stuffing  diagram  in- 
formation. 
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Figure  2.  A  simple  inverter. 


Rgure  3.  Timing  diagram, 
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GOES  1691  MHz  RECEPTION 


S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


169H-Y(N) 


1691-LY(N) 
GAIN:  20dB 
BOOM:  6' 
$91.50 


PREAMP 
MMgl691 


-• 


CONVERTER 

MMk  1691-137,5 


RECEIVER 
137.5  MHz 


MMg  1691 
GAIN:  l3dB 
N.R:1.2dB 
12VDC<&40ma 
$250.00 


MMk  1691  137.5 

GAIN:  30dB  TYPICAL 

N.F.:6.8dB  MAXIMUM 

12VDC@ 150  ma 
$330.00 


Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord.  MA 
0       PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

a  SPECTRUM  INTERNATIONAL  INC.       (508)263-2145 
P.O.  Box  1084S,  Concord,  MA  01742,  USA 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted,  OH  44070 

216-777-9460 


Handi-Finder 


* 


Daiwa 

Heath  Companv 

GAP      Diamond 

many  other  items 


CIRCLE  78  ON  READER  SERVICE  CARD 


AUTOMATIC 


cw 


IDENTIFIER 
only  $59.95 


wired  and  tested 

programed  with  your  call 

Double  sided  plated  thru  PCB 

1  year  limited  warranty 


ORDER 


1-800-292-6611 
FAX  1-800-522-1542 

VISA— MC—AMEX— COD 

Desert  Electronics     El  Paso    TX 


CIRCLE  64 ON  READER  SERVICE  CARD 

TV  here's  the  Beam? 

There"*  i  3D  mekf  DX.  H  al  f5q  aanc  ilun£  herweji  rh  Li  1  r« 
a.qd  ih«  peat  el  flw  iqqL  Ten  in  J  IS  m*l<rHalf5^uar*i 
hiD(HaJctch««jivci  ■iii  ifa<  rKujj*.  ThtrnHghb^p 
hiv  en's  noticed.  Bgt  tfce  DX  he*«  dm  lay-Aiy    Tbat 
Eh*.  Mj-HrLS^uircnrei«Tii.n^,*i+fsi,  "lW" 
DX  widfess  ■  bwtrwmkoct  «t  *apbrj«.  u  J  ninVcwd 
*SU*t  {be  reifabon  Wfcea  jrcwi  ortftr  U4 15  PJtH 
It  M  1  5  M  !•  M  J*  M 

SJ0.95     S44,95     S49..95    $60.95 

,Ajfr£;Wf1£iV££?  Order   Hoi  0 

Box  5006^  Vttv*,  LT  S46C6        AGO- 9  26- 73  7  3 
flu  itj  your  wo  from  scratch  with  TjuhS  ok  *ilZZA  <■>  *3>  ppJ  USA.  J 


CIRCLE  30  ON  READER  SERVICE  CARD 


Research  works. 


CIRCLE  183  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 
no  parity:  (71 8)  740-3911. 

Voice  8  AtvMPM:  (718)  468-2720, 

Vanguard  Labs,  Hollis,  NY 


CIRCLE  79  ON  READER  SERVICE  CARD 


WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  ITS  A  TAD  M8  FM  TRANSCEIVER 

COMMERCIAL  &  AMATELR  BANDS  IN  ONI  IMT 


-kted  tor  MARS,  v<*F*e. 
EMT.  Beast  RPU.  Ptfc*.  etc 

•  Fuiy  Few  Programmable 

*  99  Channels 

■True  40  Wall  Power 
1  Extremely  Rugged 


1A*  Function  LCD  display 
Frequency  Range  138-174  or 
430-480  mH; 
FCC  $  DOC  type  accept 
1  Law  Cost  DTMF  mike  avail. 
1  Overnight  Shipping  Available 


*  Sn.ppra  Compile  w/Mike,  Mabde  Slide  Mount  A  Power  Cable 
■  Base  SiatJOn  P  S  mobile  Antennas  etc  m  Stock 


3 


AXM  Incorporated 

11791  LoaraSL 


Garden  Grove,  CA  92640*2321 

Writs  Of  Call  71 4-638^BBQ7  tor  immediate  information 


CIRCLE  243  ON  READER  SERV*CE  CARD 

1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  ,...,.,>, 

Name  Index 

Geographic  Index ....... 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 

703:  894-5777         600:  282-5628 


CIRCLE  7  ON  READER  SERVICE  CARD 


LogMaster 


THEWB20PA 

•SAVE  TIME— the  ALERT  INDICATOR  lets  you 
work  a  new  country,  slate.  CQ  zone,  ITU  zone,  or 
prefix  and  qualifies  all  of  the  above  toy  frequency 
and  mode 

•On  line  DUPE  CHECKING,  on  call  sign,  coun- 
try. CO  zone,  ITU  zone  or  prefix 

•STATISTICAL  ANALYSIS  for  DXCC,  WAS, 
WA2.  and  your  entire  log  book  for  all  9  HF  band 
compiled  and  displayed 

•Easy  to  use— many  more  features! 

•30  day  money  back  satsif action  guarantee 

REQUIRES  5 tZK  RAM,  HARD  DRIVE.  OR  DUAL  FLOPPIES 

free  LogMaster  demoi 


SENSIBLE  SOLUTIONS 

PO  Box  474 

Middletown,  New  Jersey  07740 

(201)435-5066 


PC 

Compatible 


i  wish  to  of  dor 
QTv  ITEM 


PRICE  EACH        TOTAL 


VWB20P  A  Log  Master     S59.95 

Program  HF 

WB20PA  LogMaster       FREE 
Demo  HF 


Plus  S2  00  Shipping  and  handling 

(DtitHOeofU  S  *nd  Canad a  S5  00} 

iU*m  Jwrnry  Ppitde^t*.  please  add  start  sales  law) 

TOTAL  AMOUNT  ENCLOSED 


Media  Size: 
NAME 


~i5Vt*       or        C  3  Vr  Floppies 
CALL 


ADDRESS 


CITY.ST.ZIP 


(Musi  include  CALL  SIGN  forearm  PROGRAM  dia4c  ordered  | 


CmClE  95  OH  READER  SERVICE  CARD 


MAGNET  MOUNT 

DUAL  BAND  MOBILE 

ANTENNA 

140-150  mhz  /  435-450  rnhz 

1S0  WATT  POWER  RATING 

Suppiedwrth  l 2  ft.  ol  RG  58  Coax 

Choirs  of  BNC  or  Fl_259  Connector 

*Ate  AtaM*  As  j  Batty  c*  Trwk  Mmj* 

Antenna  Only £12.95  ea 

Trunk  Mount .. 1 2,00  oa 

Thru  Body  Mount  ..«.«.««.5-00  aa 

1-800-634-4622 
1-708-790-9894 


n  ■■ 


Qt/pMy  prw&xts  Mat*  m  fne  U  $  A 

COMTELCO  INDUSTRIES  JNC 

P.O.  Box  661 429r  Schaumburg.  IL  601  SB 


A 


CIRCLE  15  ON  READER  SERVICE  CARD 


NOTUNERS1 

IVORADlALS! 

NO  RESISTORS! 

NO  COM  PROMISE  I 

FOUR  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALLUS  FOR  A  FREE  CATALOGUE. 

'S**f*vi«winOc1.  72,  1»M       'Sep!   73   1»Ai      March  f3   1986 

CO  Dec.  \9M 


BILAL  COMPANV 

137  Manchester  Drive 

Ffonssani.  Colorado  808 16 
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CIRCLE  42  ON  READER  SERVICE  CARD 


Say  you  saw  it  in  73! 
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Number  33  on  your  Feedback  card 


Above  a nd  be yond 


C.L  Houghton  W861GP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Dtego  CA  92H9 

ARRL  Convention 

The  Southwest  Division  ARRL  Con- 
vention is  being  held  in  San  Diego  this 
month  at  the  Town  and  Country  Con- 
vention Center  in  Mission  Valley.  This 
is  about  ten  miles  from  my  home  and  I 
plan  to  be  there  for  alt  activities.  Plans 
include  presentations  by  Ed  Munn 
W60YJ,  "Introduction  and  Overview"; 
Gordon  West  WB6NOA*  ,,VHF/UHF 
DXingM;  Bill  Burns  WA6QYR.  'Moun- 
taintopping" ;  Chuck  Swedblom 
WA6EXV.  "3  cm  Band";  Jack  Henry 
N6XQ  24  GHz";  and  Steve  Noll 
WA6EJO.  "Lasers/'  After  the  main 
program  on  Sunday,  there  will  be 
equipment  displays  and  demonstra- 
tions. 

If  you  have  built  or  modified  some- 
thing you're  proud  of,  bring  it,  and  a 
table  will  be  provided  to  display  it.  The 
presentations  are  scheduled  from  9 
a.m.  to  noon.  If  you  plan  to  bring  any- 
thing, contact  Ed  Munn  W60Yj\  6255 
fladdiff  Dr..  San  Diego  CA  92122.  Tel, 
(619J  453-4563-  Ttie  convention  runs 
from  Friday.  August  24,  to  Sunday^  Au- 
gust 26.  Hope  to  see  you  there. 

Switching  Power  Supplies 

Last  month  I  covered  the  Linear 
Technologies  switching  power  supply 


This  month  I  have  a  home-brew  version 
of  a  similar  power  supply  that  you  can 
construct  from  parts  using  a  standard 
1 10  AC  to  24  volt  center  tapped  trans- 
former. Kerry  N6IZW  came  up  with  the 
Circuit  that  uses  the  secondary  of  a  24 
volt  transformer  to  switch  the  12  volts 
DC  across  at  a  60  Hz  rata,  The  primary 
of  this  transformer  is  now  used  as  the 
output  to  supply  60  Hz  at  1 1 0  volts  AC. 
This  circuit  can  be  adapted  to  a  toroid 
tor  12-24  volt  use  as  originally  intend* 
ed ,  but  it  wilt  have  to  wait  until  the  prop- 
er toroid  is  found.  Here  is  how  the  AC 
transformer  works. 

As  an  example,  if  the  transformer  is 
capable  of  24  volts  at  3  amps,  the  1 1 0 
volt  output  should  be  good  for  about  35 
watts.  (12  volts  switched  across  half 
the  input  times  the  current  rating  of  3 
amps.)  While  this  might  not  be  com- 
pletely true  due  to  efficiency  and  trans- 
former losses,  it  is  good  enough  lor 
demonstration  purposes. 

Testing  the  switcher,  we  found  that 
small  portable  TVs  and  light  bulbs  of 
appropriate  ratings  worked  welt  I 
changed  the  output  transformer  to  one 
that  had  a  22  volt  center  tapped  wind- 
ing, current  rating  ID  amps.  Again  I 
used  the  1 1 0  side  of  the  transformer  as 
the  secondary,  as  before,  and  I  was 
able  to  obtain  about  120  watts  from  this 
transformer,  (Dropped  input  voltage  to 
1 1  volts  to  hold  output  to  120  volts  AC.) 
I  used  a  solid  state  RGB  computer 
monitor,  a  25  watt  fluorescent  light. 
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Figure  1.  Switching  power  supply  foil  pattern  and  parts  placement 


and  a  small  AC  fan  for  the  test  load. 
Total  run  time  with  ail  appliances  load- 
ing the  circuit  was  about  an  hour  and  a 
half.  The  heat  sink  that  the  power  FETs 
were  attached  to  was  just  warm  after 
one  hour  of  continuous  use. 

This  should  demonstrate  the  benefit 
of  low  "on"  resistance  that  these  pow- 
er FETs  have,  H  transistors  were  used, 
the  heat  sink  temperature  would  have 
been  quite  high,  and  I  suspect  that 
forced  air  would  be  needed  to  properly 
cool  the  heat  sink.  By  the  way.  the  heal 
sink  used  was  an  eight  ounce  block  of 
scrap  aluminum.  The  FETs  were  bolt- 
ed to  the  heat  sink  with  insulators  and  a 
small  dab  of  heat  sink  grease. 

One  word  of  caution  about  using 
power  FETs.  Wrth  all  power  switching 
circuits,  you  need  to  be  aware  of  power 
supply  spikes,  noting  in  this  case  the 
FET's  drain  puncture  voltage.  The 
device  can  be  destroyed  if  this  rating  is 
exceeded  by  the  voltage  spike  on  the 
leading  edge  of  the  switching  wave- 
form. In  the  case  of  the  IRFP-140 
device,  she  voltage  rating  is  100  volts. 
The  sptke  was  observed  to  be  45  volts 
on  the  120  watt  transformer  (under 
load)  that  I  used.  Provisions  were  made 
to  the  PC  board  to  add  voltage  spike 
suppression  components  at  a  later 
time,  This  network  might  be  a  series 
resistor  diode  capacitor  network  to 
ground  from  each  drain,  I'll  keep  you 
informed  on  new  developments  as  they 
come  up. 

Switcher  Circuitry 

The  circuitry  for  the  switcher  is  very 
simple  and  requires  only  two  ICs,  a 
4047  multivibrator  and  a  4049  hex  in- 
verter The  frequency  of  the  4047  mul- 
tivibrator is  set  by  an  RC  constant  us- 
ing a  37.8k  resistor 
and  a  0.1  uF  ca- 
pacitor for  60  Hz 
operation.  The  ac- 
tual resistance  is 
made  up  of  a  Va 
watt  resistor  and  a 
series  10- 20k  po- 
tentiometer, which 
gives  a  range  for 
fine  frequency  ad- 
justment. Origi- 
nally the  power 
switcher  was  to  be 
used  for  a  12  to  24 
volt  toroid  type  sup- 
ply. When  suitable 
toroids  become 
available.  111  con- 
struct it.  For  40  kHz 
switching,  operat- 
ing with  a  toroid. 
you'd  change  the 
0. 1  pF  capacitor  (o 
400  pF,  and  the  re- 
sistor total  to  14J<; 
for  60  kHz,  you'd 
change  the  resistor 
to  9.46k. 

To  calculate  your 
own  RC  values, 
use  the  following 
formula;  Period  = 
4.4  x  (R  x  C),  with 
resistance  in  ohms 
and  capacitance  in 


novae 


farads  The  period  is  converted  to  fre- 
quency by  dividing  it  into  1 .  For  exam* 
pie,  using  a  ua  uF  capacitor  and  a 
37,8k  resistor:  Period  =  4.4  x  (37,878 
ohms  x  0,0000001  farad),  which  equals 
0.01666632;  1  divided  by  0.01666632 
■  60,00124803  Hz.  As  per  the  exam- 
ple above,  that  would  equate  to  a  20k 
pot  and  1 8k  fixed  resistor  with  a  0,1  pF 
capacitor.  This  would  grve  sufficient 
range  to  trim  frequency. 

The  switcher  circuit  pc  board  pattern 
is  shown  In  Figure  1  with  parts  place- 
ment indicated  in  Figure  2.  Don't  let  the 
simplicity  of  this  circuit  fool  you;  it 
works  very  well,  considering  that  it  us- 
es fewer  than  a  dozen  components. 
You  can  easily  duplicate  the  circuit 
with  other  power  FETs.  The  PC  board 
is  not  necessary,  just  a  refinement.  If 
you  can't  locate  a  supply  of  FETs  (the 
only  key  component),  I  will  provide  a 
mini-kit  with  PC  board  (ready  to  drill),  a 
pair  of  power  FETs  (surplus),  and  a  few 
other  parts  for  $15T  or  only  a  pair  ol 
FETs  for  $5.  All  costs  postpaid  U.S. 

This  power  supply  Is  not  limited  to 
just  12  volts  input,  Depending  on  your 
transformer  selection,  it  could  be  any 
other  voltage  for  your  application.  Just 
don't  exceed  good  engineering  prac- 
tices, trying  to  push  ratings  too  high, 
and  you  will  be  OK. 

These  power  FETs  provide  many  dif- 
ferent design  applications  to  ponder.  If 
higher  currents  are  needed  in  your  ap- 
plication, the  power  FETs  can  be  paral- 
leled directly  without  equalizing  resis- 
tors. FETs  are  basically  degenerative 
with  respect  to  temperature.  As  the 
temperature  increases ,  internal  resis- 
tance increases,  which  limits  device 
current.  This  means  that  FETs  can  be 
paralleled  without  equalizing  resistors, 
as  they  will  share  the  load  and  shift 
current  as  a  natural  function  of  the 
device.  This  Is  in  sharp  contrast  to  pow- 
er transistors.  As  transistor  current  In- 
creases, so  does  temperature,  until 
thermal  runaway  and  destruction,  For 
power  FET  information,  contact  Inter- 
national Rectifier.  233  Kansas  St.,  Et 
Segundo  CA  90245. 

Publication  Information 

Recently  I  was  made  aware  that  VHP 
Communications,  a  magazine  devoted 
entirely  to  VHF/UHF  and  microwave 
communications,  is  now  available  in 
the  US.  A  product  of  West  Germany, 
it's  a  source  of  excellent  articles  trans- 
lated to  English,  Being  totally  devoted 
to  microwave  topics,  the  articles  go  In- 
to great  detail  and  have  full-size  lay- 
outs and  photos  for  easy  duplication  of 
the  projects  and  activities  going  on  in 
Europe. 

Several  years  ago,  Red  W6BLK  first 
introduced  me  to  mis  magazine,  but  I 
lost  track  of  it  until  recently.  TlmeKit 
PO  Box  22277.  Cleveland  OH  44122, 
lei.  (216)  464-3620  is  the  US+  distribu- 
tor for  this  quarterly  publication.  Sub* 
script! on  cost  is  $20,95  per  year. 

Mailbox  Comments 

Billin  Unden.  New  Jersey,  wants  to 
know  how  to  connect  and  calibrate  his 
frequency  counter  using  WWV  with  his 
Realistic  DX-300  receiver.  Well,  Bill, 
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Ftgure  £.  Frequency  counter  calibra- 
tion using  WWVand  tOO  kHz  oscillator 
as  a  transfer  standard:  a}  Zero  beat 
WWV  wtth  BFO  on  in  receiver  {use 
WWV quiet  period);  b)  Turn  on  100  kHz 
oscillator  and  adjust  the  circuit  {osctlta- 
tor  calibration)  to  agree  with  WWV  zero 
beat  on  receiver;  c)  Measure  WO  kHz 
frequency  on  counter,  adjusting  the 
counter's  time  base  crystal  to  display 
100  kHz  exactly. 

the  simplest  way  to  do  the  job  would  be 
to  hook  up  an  external  100  kHz  crysial 
and  couple  it  to  both  the  receiver  and 
frequency  counter.  Tune  the  receiver 
to  zero  beat  (BFO  on)  using  WWV  on  5, 
10,  or  15  MHz.  (quiet  period  for  zero 
beat),  then  turn  on  and  adjust  the  100 
kHz  crystal  oscillator  for  a  comparison 
zero  beat. 


crowave  systems,  just  like  the  tefe- 
phone  companies  do.  There  is  no  way 
to  monitor  these  microwave  frequen- 
cies without  costly  demultiplexing 
equipment.  Normal  telephone  mi- 
crowave involves  many  channels,  all  of 
them  operating  on  one  microwave  fre- 
quency Large  systems  use  from  600  to 
1 360  channels  per  microwave,  A  small 
system  could  be  just  60  channels.  Five 
basic  1 2-channei  groups  are  combined 
into  a  "super  group"  to  make  60  chan- 
nels, Ten  super  groups  combine  to 
make  a  master  group"  Of  600  chan- 
nels stacked  in  a  frequency  progres- 
sion, each  one  of  them  carrying  on  mul- 
tiple operations  on  at  the  same  lime 
without  interference.  See  Figure  4  tor  a 
typical  multiplexing  scheme  that  feeds 
one  microwave  transmitter  as  its  base- 
band sign  at. 

Because  of  this  multiplexing  scheme, 
it  would  take  expensive  equipment  to 
demodulate  the  microwave  signal,  not 
to  mention  the  federal  legal  aspects 
involved.  There  are  even  state  statutes 
that  apply  to  police  scanner  opera- 
tions, so  check  out  your  local  laws  to  be 
aware  just  what  is  involved.  If  you  do 
use  a  VHF  scanner  don't  be  disap- 
pointed comparing  performance  to 
commercial  equipment.  The  commer- 
cial equipment  gets  its  high  perform- 


".  .  .  bring  your  frequency 

counter  back  into  calibration. 

Expect  accuracy  to  1  Hz  or  possibly 

0.1  Hz  per  MHz." 


When  the  oscillator  is  adjusted  to  ze- 
ro beat  with  WWV,  measure  its  fre- 
quency on  your  counter  This  method 
is  now  using  the  1 00  kHz  oscillator  as  a 
transfer  standard.  Now  if  there  is  an 
error  on  the  counter  (during  perfect  ze- 
ro beat),  correct  it  by  adjusting  the  fre- 
quency counter  time  base  until  the 
counter  display  reads  exactly  100  kHz 
This  should  bring  your  frequency  coun- 
ter back  into  calibration.  Expect  accu- 
racy to  1  Hz  or  possibly  0,1  Hz  per  MHz 
with  most  small  counters  See  Figure  3 
for  details 

Konrad  in  Palmdate.  California,  is  a 
photographer  and  wants  to  know  how 
the  railroads  use  microwave  tor  com- 
munications. He  monitors  VHF  to  de- 
termine when  older  engines  and  equip- 
ment are  coming  down  the  track,  since 
he  wants  to  photograph  this  older 
equipment.  Well,  Konrad,  I  don't  be- 
lieve they  are  using  microwave  directly 
to  their  mobiles  and  equipment.  What 
they  are  doing  is  using  the  microwave 
system  much  like  the  telephone  com- 
panies use  it — for  normal  telephone 
communications,  except  that  theirs  is  a 
closed  system  This  enables  the  rail- 
roads to  process  repeater  communica- 
tions from  almost  any  part  of  the  coun- 
try lo  one  of  several  central  control 
points  for  co-ordination. 

Some  of  these  companies  sell  the 
extra  channel  space  on  their  mi- 


ance  from  sensitivity  and  immunity 
to  overload  interference  Most  scan- 
ners available  on  the  market  are  not 
comparable  and  do  overload  or  are  de- 
sensitized in  the  presence  of  strong 
signals. 

Frank  W0NRI  in  Evergreen,  Colora- 
do, states  that  he  has  a  hearing  loss 
similar  to  mine.  (He  can't  operate  next 
to  a  blower  motor  on  amplifiers,  either) 
He  was  very  interested  in  the  column 
on  conduction  power  amplifier  lubes, 
and  ts  on  the  lookout  for  tubes  similar 
to  the  4CS2S0SRs,  as  he  wants  to  con- 
vert an  existing  power  amplifier.  Lei  us 
know  developments.  Frank,  as  your 
project  nears completion, 

John  K2SMZ  sent  me  a  copy  of  the 
very  fine  newsletter  Cheese  Bits  This 
is  a  product  of  the  Mt.  Airy  "Pak  rat*s,+ 
VHF  Club  In  Philadelphia,  Pennsylva- 
nia. Club  meetings  are  on  the  third 
Thursday  of  the  month  at  the  South- 
ampton Free  Ubrary,  947  E.  St.  RdL, 
Southampton  PA  19866.  Thanks. 
John. 

Glen,  from  Cleveland,  Ohio,  has 
questions  about  using  a  So  I  fan -type 
of  Gunn  oscillator  mount  with  an  ad- 
ditional 18  GHz  oscillator  focused  into 
Ihe  same  antenna  He  is  wondering 
what  kind  of  switching  would  be  need- 
ed to  select  either  oscillator  for  local 
use.  I  believe  thai  by  keeping  it  simple, 
no  switch  would  be  required.  Both 
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Figures.  Frequency  stacking  for  microwave  transmission.  Each  group,  subgroup, 
is  modulated  together  by  a  progressively  higher  frequency  focal  oscillator  to  Stack 
600  voice  channels  into  one  microwave  transmitter/receiver  (fuft  duplex  voice). 


frequency  sources  are  mounted  at 
the  focus  of  the  dish,  and  you  only  have 
to  reposition  the  dish  to  focus  il  for 
each  different  unit.  Now  switching  is 
simply  the  position  of  the  dish  and  DC 
power  switched  to  the  oscillator  de- 
sired, 

Larry  VE2YU  wants  to  know  if  the 
preamp  board  is  available  for  the  pro- 
ject in  "10  GHz  Fun,"  my  article  in  the 
April  1990  issue.  Yes,  it  is,  and  comes 
with  the  kit.  as  stated  in  the  article. 


Except  for  the  fenite  rods  for  the  low 
frequency  calibration  antenna,  all  kits 
previously  mentioned  are  available.  I 
si  ill  have  plenty  of  VN-10KM  FETs,  but 
the  local  surplus  store  sold  all  the  re- 
maining rods  before  I  could  pick  up  a 
second  batch. 

As  always,  I  will  be  glad  to  answer 
any  questions  pertaining  to  microwave 
or  related  topics.  For  a  prompt  reply 
please  send  an  SASE.  73,  Chuck 
WB61GP. 


Oklahoma 's 
S^  First  EXCLUSIVE 

Amateur  Radio  Dealership 

•TEN-TEC  •  ICOM 

•BENCHER  •  HUSTLER 

•NCG/COMET  •  CUSHCRAFT 

•KANTRONICS 

•B&W  •  HEIL  •  ROHN  TOWERS 

•TELEX/HY-GAIN 

Surplus  and  salvage  electronic  parts 
•  Used  equipment  • 


"Tbe  Southivest's  Low  Overhead  Dealer 

1-800-7OK-HAMS 

(800-765-4267) 

(405) 478-2866 
FAX  (405)  478-4202 
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0tl»22  ■  The  Packei  Radio 
Handbook 

by  Jonathan  t     %$m  KMST 
*n  cucitcnt  pkce  of  «mi 
Well   w-*nh  reading  few  both  the 
experienced  and  the  rw  ka- 
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Clandestine  Confidential 
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OIB65  •  The  Beginner'* 
Handbook  of  Amateur 
Radio— 2nd  Edit  on 

by  Clay  Loiter 
isihines  theory  and  practice  in  an 
I  )  to  understand  ti 'rni.it .  jnd 
provides  infomiuiinn  km  choosing 
4r«J  installing  radio  receiver*  and 
(rarisniittcfv  jjiicnnj*  is  aim* 
*J4H1  lose*,  and  lesl  equiptncm  4J  ■  i 
pages*  29 1  tl  I  u  stratum*        S 1 6.5* 


Lanza  Code  Programs — (Available  on  5  V*  ■■  dtsk.} 
Inexpensive  complete  ttwdj  gunk-  code  programs;  tor  hoiti  the  C64/I2H 
Commodore?  and  the  IBM  compatible*.  Program*  Include  updated  FCC 
questions,  rnuiiipiu  choke  mawer*,  fiirmulav  nclwmatic  symbols*  dia- 
grams, and  -onm  Idled  I VF  |i  >antpk  ) 


IBM  Pant 

CofnmmJ«nf  Pan  $ 

Pr*e 

" 

lBMol 

COWO! 

il4.*5 

Tech 

ibmo: 

COM 

*I4.0? 

Gen* 

IRv 

n  >v 

*14,9? 

Advance 

IBMIM 

iMfM 

VI*.  95 

Emu  (Nc* 

Pi'nii 

IBM 

!    i   iMU1 

$19.*5 

IBM97  •  Amateur  Radio  Part  97  Rules     i  iiit-ludc*  updated,  rev  i 
Commission^  Ruli  s   Scptcoifaci  10,  19801  W  diili  IBM  compatible 
oni  $9.->? 


2  *  Map  Library  by  ftvfo  Ammteur  Caltbook  imt. 

IncteoV  I  Prefix  Map  of  the  World  4-co|ur  40*  * 

I  Map  of  North  lineHea  4-taloi   nVxiSS* 
I  CrciO  Circle  than  of  the  Worid  4-color  30*  xif* 


ARRL  BOOKS 


ar:        -  Antenna 
Impedance  Matching 

by  Wtlfrrd  \,  tartm 
Advanced  amateurs  antenna  design 
engineer*,  technicians   M^r  cool 

h.,,.1  written  an  u 
Smiib  Chjit'*  in  sots  inj  impedance 
Votwems  SI  5M 

AR247:  •  Tune  in  Ihe  World 

with  Ham  Radio  Kit  <8th  ed) 
Brand  V  u,  f-Llin-  -ti   tLaioer  lt»  re 
i>tJ  ww  pDvcin  ihc  qu 

I K  hii  Ni^,  i' i ven  no 

hfiiviTinih  i  i   l9tfr»rknw*T/Code 
[£Bchtfi|  and  coite-practiee  pm 
eluded  in  ihr  kn       $19  0U 

Ak:4^a  •  Tune  in  the  Wortd 
RrmA  ttfdv ^14H0 

AR2147  ■  Data  Book 
Valimhlr  did  lu  th  \  i^n  ei 

neer.  in  lum  i.in.   i.nlhi  .iin.tu'ui 
nndekperimenief  Comrntunlj  used 
labile,  tharti.  jntl  thoHe  hani-h> 
nfmL-rutvr  formula*  S  12.IKI 

aram I  •  Interference 

Handbook 
Written  (nun  an  BFI  %lcuth^  j -. 

rtive.  HkcKpt  msajviej 

i  ntcr  I  l+i  cntO-  .pri  ibH'i  im  512 .00 

Ablxi\  •  W^FB1s  Help  for 

New  H.ima 

by  Doug  thMmt  WifB 

Jfs  l  he  nvwvirmrrn- 

uV  mare  n(  nei*  *»ptr       .    tttd 

tediniv  jl  prixcdiifir^    Put  luceihcr 

a  Mat  i'  *h  and  cd  i  m  ihr  air    $  I  D.OO 

•  Operating  An 
Amateur  Radio  Station 
Designed  to  tmswer  khebnw  qu 

iHirts  die  bcgLRltC?  m;i\  kOHG  hJ* 

uuutpitiL-rn    antenna^     jrul  pnxc 
4ur.  St.flO 


4K167U  •  ARRL  1990 

Handbook  (67th  ed.) 
Over    1200  j\tyts  and  (»vcr  ^ItW 
tables.   ll|ruiL-\.   und  khmCv    \cvi 
untt-nn-i  projects  Include  three 
hi^"  eY'agii   inr   1-1-4 

llu    jiu)  Hit  de^Epned  hv 

KIFO      V23.00 

ARt^n;  ■  Solid  State  Design 
Ch  mxI.hj-sSL  tnfrirzna- 

Itn..  -jr ml   dpplicii- 

tiuns    .ii   Mi|.:i,:n^  .if  reccivefs, 

irtins.diiiiii'.rs.  ptiwer  lupplres.  dri.l 

Hjuipmoil  S 1 2.00 

AO:*5  •  AARL  Antenna  Book 
Represent*  oSc  b&A  jr»J  nv  »a  hi^h- 
K  recjr-Jt-d  itii.HTftatumtm  jTHtrnru 
fimdainrntalb,  trammin\*iin  line*. 

d  ^imsifuL-niin  rjrf  » 
irttennjMi  $IK,00 

■\khiHrt*  ARRL  Operating 
Manual 

PacLed  with  inff>nrur  bow  to 

U  trw  I  ur  oaitfm. 

itvludinf  i  rue  it*:  trig:  htirtlc  ccm- 
puier>  M    VHF  I  HI    .tin- 

tcsiine  $15,00 

AR035r>  *  Morse  Code: 

The  Essential  Language 
h)'  L.  Peltr  t  arron  Jr,  VV.UJKV 

i.'jreht  Lt!> 

campam^   Qrve^  practical  ad- 

:  i»n  lcartiin&  ibtr  dMc  and  iU 

mamldrr.-itav  eiacv  $5.00 

A  K 1500  •  Radio  Frequency 

Interference 
Cantaii  irrrtftlkm  to  hL'J|i  ri 

R|  i  pr.  ibknw.  Good  technti  .*\  ad- 

•  I..U  r'roni  ARftL  Mail JLcrrcr- 

c»cc  fmn>  transniiOjcr*.  and  clettri- 
c  jI  dtvioei  S5.00 


UiS4J  •  Shortwave 
Propagation  Handbook 

At  Gtergt  Jarobt  H'/45A 
ani/  7«f  CtiArii  V4.VA" 
Scu  Tci.i>cd  edoion.  Choujo%  up- 
1 1 j- 1 he  mi n ule  informal u>n  and 
charts,  and  guide*  ytiu  thmu^ti  pro- 
riuctngyOLii  'iwji  pnjpaujii  iufl  dbia, 
1 54  pa^c* .  puperback  $9  „ 95 

i»l  liM4  •  44  Power  Supplies 

for  Vour  Electronic  Project 

by  Ruben  jr  Trwtftrand 

Jonathan  t-.  Ifayo 

Wniicn  at  inc  hajtic  level,  perfect 

the  hcjiinncr    The  reader  ih 

jiven  emiu£>h  elcclmnrie  llveury  to 

understand  ihe  cbncepK  v-\ plained 

ihitHtfiootu  the  book,  $15.95 

I0W020  •  N6RJ  Original  2nd 

Op  At  /**  Raffeny  SbRJ 

A  ne«  cdOiim  in  «n  ea*vii*-u:*v 
wned"  hvnut  Simple  did)  the 
prtfix  jnd  inManily  have  available 
Beam  headings.  Conn  rami  identifi- 
laiums,  /mn'  identical  inn.  FtiiiLal 
rates,  and  more  $8.95 

tol»ftf>  *  Packet  User' a 
Notebook 

by  Ruck  R&grr%  K4\BT 
0*ef  90  diagrams  ^»»  tried  and 
true  cotBAeetiana  for  pnpular 
TNCi.  traaaoclwira,  and  aimpiji- 
en*,  Ajgcftuine  nuta-and  holt*  how- 
l  i '  dti  nia  ni  hi\ .  U  rand  ne  •*? '     $9.95 

(WD::  -  The  World  Ham  Net 

Directory  by  Mike  Hitkawiki 
Ne«— second  edition  m»*  over 
600  met  kvnnei  Tbu  bwk  inrro- 
doc«  iim  sneeo)  tnter&st  ham  radio 
nrliMirks  and  ^Ihtu  «.  you  when  and 
where  you  ean  tunc  them  i n  S9 .50 


oin:u  ♦  The  Illustrated 
Dictionary  of  Electronics 
(4th  Ed.  1988) 

A?  Hufut  F  Turntt 
mdSOMCMan 
cr  450  detailed  drawings  and  di 
ugrnrrui.  Over  3?>000  terms  are  ad- 
dressed in  f>50  page^  Prnvldei 
flear.  brief,  and  easy-l o- under- 
stand  definitions  An  c^cel lenl  d k' - 
rionary  far  the  hufebvia*  or  prufo- 
»i*wai  G4.95 

I5A002  *  Scanner  and 
Shortwave  Answer  Book 

fiyBabiffiUr 
Whether  you  have  difficulty  calcu- 
lating world  tufas  /ffnes  or  are  try- 
ing lo  figure  ouf  Lituhert/.  niega- 
hen/.  jiuL  meter  hand,  (his  hoitL 
w dl  provide  the  im*tr>      S I  J.95 

lOHMi  •  1990  Internaiional 

Catibook 
l_ist>  .^00-,0(X>  licenced  radin  ama- 
uur-,  hi  tbecoufttrleaoutakte  North 
Altttfici>  Cover*  South  America* 
Btirope,  Afnea.  Asia,  and  the 
Pacific  area  (eachisive  of  Hawaii 
and  the  CS   pnue^^cmit,]     S.Mi.OO 

Q$A^5  •  Easy  up  Antennas 
for  Radio  Listeners  and 
Ham s         by  FJwittit  M,  rVefl 
I  ike  lu  learn  hi>*  Hi  t'on^ruit  low- 
Lost,  casy-lo  ereet  untenniLs"1  E&$y- 
up  Antennas  will  bielp  you    $16.50 

OJtwri*  OX  Power- 
Effect  rve  Techniques  fdf 
Radio  Amateurs 

by  Eugene  B.  Tili&n  HikSd 
7Vi  paeev  m  ilUiMraiionh.    S9.50 


AR22S6  •  First  Steps  in 

Radio  bvtitiuuDeMa*  WIFR 
Series  of  QST  tftfa  hmt>  Basic  expta- 
n&  id  Lifi.  tin  compt merits.  Se? 
.. .  irv.pooent*  assembled  intn  p 
cal  eucuits  and  km  the  circuits 
nuke  up  >  our  radio  fear        S5.00 

AR2l*MJ  *  Transmission 
Line  Transformers  (2nd  Ed} 
by  Mr,  Jerry  Sevich  W2FMJ 
Hriind  New!   More  practical  de- 
ns, more  tpevifle  infiirniatuui 
on  vnniinitoori   leirhmquct  and 
^  'uree^  of  nuferal  and  mtirc  de- 
upu  for  antenna  tuncr»F  hyhf  < 
and  for  the  VHF  and  UHF  ban 

rn  pp.  $io.f*o 

AKtit^J  -  Antenna 

Compendium  Vol  1 
Maieniiir  on  verticals,  quads1 
knpb,  YagK  reduced  si/e  anren- 
naa.  haJiubr  Snuilt  Charts,  \men- 
na  prTtaruat>nn ,  and  other  interest- 
m^^ubiecK  1(0.00 

AR254?  *  Antenna 
Compendium     Vol.  2 
papers  covering  vef Heals, 
i-  qaada,  moltibandBntl broad' 
hand  s>^tenh,  anienna  tdectv 
and  mudi  more  f  12.00 

\nmu  •  WtFBs  Antenna 
Notebook 

by  tkru£  />Afon  WtFB 
Get  Uie  hfcsl  performance  out  of 
unobtrusive  wire  antennas  and  vcr- 
kcjIs  Build  tuner  and  SWR 
bridges.  SH,00 

AftimicOfmNoteboot; 

t*uur  Delta*  WIFE 
Prevmi3»  danairucikm  prnjceis  for 
ihe  ORP  operator,  from  a  timple  I 
watt  crystal  com  ml  led  (nin.%miuer 

10  itiotl-  miiiplm  iranseeiver  de- 
W.  Sn.00 


AR12TO  •  Log  Book— 


WJ0 


ARRL  License  Manual 
Beginning  urttli  laruinthr  World 
with  Hirrn  Rodin  lor  the  Novice  and 
pfcnffcwhi:  ihfxmfh  rhe  critical \\ 
iaimed  ARRL  Ltcense  Afiinuul 
seoo  for  ihe  Tecfnactan  thnputh 
EiLira  Class,  accurate  tctl  c i,piana- 
iiorts  of  die  mater  nI  coveted  ttoof 
wuh  $CC  quesiinn  pools  ami  tit 
swer  keys. 

ARZ375  ■  Technician  Class 
ar:.VH5  *  General  Class 
AROiryi  *  Advanced  Class 

Eaca  14.00 
A  R IW I  *  Eattra  Pass       W  jj 

ARiWIO*  Yagi  Antenna 

Design 
Ham  Rmlitr  published  a  series  nt 
articles  on  Yujiis  The  mater m] 
frm n  these  arttelet  that  fai  presented 
here  was  poli-ihed  and  expanded  hv 
Dr  U^aa H5.00 

\V.Xm  *  Ncwice  Antenna 

Notebook 

•  icei  will  learn,  among  other 
thingv,  hit*  antennas  operaic,  ami 
wh.ii  |ovemit  ilieir  effeeti^eneifc 
1 1  ii  short-  and  long  distance  eomi 
iriuiiK.j v Stf.tM) 

ARiVl  \7  *  ARRL  Repeater 
Directory  1990-1991 

Almosi  1S.0TXI  hsiinfix  irncfudrog 
updaicd  li^unes  lor  MS,  G  A,  5C 
KV^WV,  and  VAiwnh 
over  221  Ml  digipeatcrv  Band  pdan>, 
CTCSS  (PL™I  Tone  Chan,  compi 
Illiioji  of  freL|neiH->  coordinator*. 
ARRL  Special  e  Clubs,  and 
beacon  listings  from  I4MII/ 
24tiHr. %bM 

arMw?  •  Complete  DX'er 
2nd  Ed.     by  forb  Locker  H9AA  1 
Learn  huw  to  hunt  DX  and  obtain 
hard  to  eel  i,  112.00 

>— ■ — ^^^^^B^ 

AR3I69*  QRPCIaaslcs 
Collection-  of  article!  from  last  15 
yr>  at  ARRL puNicatiiins  on  btiild- 
inf  receiver*,  tranamincra,  Iran- 
scciver. acaaaone*  28S pp.  111.00 


02CK»  *  The  Commodore 
Ham*  Companion 

byJim(intbbiK9Fl 
1  GO  pages  of  mcfui  tnf onnafkai  on 
selecunf  a  Cornrw alnre  computer 
for  ihe  ham  shacks  where  to  find 
speciniived  program*,  the  Com- 
mod t*re- packet  connection,  arid 
more]  $9.50 

03S 1 1  •  Shortwave  Receiver* 
Past  and  Present 

Eaten/  by  frrrfj.  Overman 
Concoc  eihoe  lo  200+  «hon»it  c 
recrners  manulacturod  in  the  last 
20  yean.  Oivie*  Key  mfnrmanon  on 
each  model  including  coverage, 
display,  circuit  type,  performance, 
new  v*lue.  u*ed  value,  ete,  Pholov 
on  most  models.  The  Blue  Book  of 
shortwave  radio  vahie  19^7.  104 
pace».8^all  14.95 

05H24  •  Radio  Handbook, 

23rd  Ed,  HiVAwr  /,  IhrmSAI 
84X.)  pages  of  tverjlhinp  you  warn 
ed  lo  know  about  radio  communi- 
cation   Indepth  study  of  AC-'DC 
fundameniab.  SSB    jntenrLb.  am 
pi i Hers,  ptiwer  uipphn,  and  mtwe 
$29*50  bard  eorrr  nnJ> 

o^kni  •  World  Press  Service! 

Frequencies  (RTTVJ 

by  Thomas  Htirrirtgftm  WHOSfV 
A  comprehensive  manual  covering 
Radioteletypc  news  monitoring— 
eon ia ins  all  information— antenna, 
reeciscrv  lermmul  unir^.  plu^ 
three  extensive  frequency  lists 
Coven  65  World  Prcvn  Scrvicea 
broadca^ttng  in  I-njjhvh  "The 
Ordinal  PrcteHooi.'*M4  pages 


AWM77-  Low  Band  DXing 
How  to  meet  ihe  chal lenses  of  the 
differeni  lorms  of  160.  80.  and  40 
mete*  propagation  with  cflectivc- 
antennaa.  oatupmem.  and  operat- 
ing siratefies.  $11.90 

AR2030  -  Vour  Gateway  to 

Packet  Radio  2nd  Edition 
Filled  with  informal  i on  lor  all  smii* 
teurs  Tells  everything  you  need  lo 
know  ibout  this  popular  new 
mode:  how  to  gel  started,  equip 
mertf  v^  need,  and  mnrc     112.00 

ar:4^,  •  FCC  Rule  Book 

{8th  ed) 
Th  Edition  i*  alrnosi  50% 

I  j  tier,  The  tutorial  chapter*  in  the 
front  ol  ihe  lxn>k  Lire  a  major  up- 
grade over  die  prevjmis  editor™   A 
musi  for  every  active  radio  anu 
leur  S9.00 

AR2I7I  *  Hints  and  Kinas 
Find  ihe  answer  tn  thai  incky  prob- 
lem, Idea*  for  Ktling  op  your  gear 
for  turn  I  titrable  and  cfHciem  upcr 
ahnn,  5M.4K) 

AH:  Mil  ■  Satellite  Anthology 
The  laixal  tnformainm  on  OSCAR* 

0  thr.  ►ue  h  H  ,ts  well  as  the  RS  **iel 
Ides ,  tnforrr ution  on  the  ute  of  dig 
sial  nvodes,  [racking,  antennas. 
R.UDAK.   micro<omputei.  and 
more"  $5.00 

AROOao  •  Satellite 

Experimenters  Handbook 
Under  one  mwer  is  what  ihe  A  ma 
leur  Radio  Operator  needs  to  know 
in  order  lo  communicate  through 
OSCAR  sate  Hues  $10.99 

^ 

AR2KVS  ■  Space  Almanac 

by  Axthany  X.  Cvrtn  KJKXfi 
B-itraordmary  book   Captures  the 

breathtaking  reccnl  ncw>  from 
space.  Includes  ahoui  41J  pag.es  on 
Amateur  kuilio  saiellHes.  Kind  a  I- 
i l ( - .-. l  any thinji  you  miahl  want  lo 

1  rum  about  man's  inp  to  ihe  sLzra. 
060  pages 


OlCan  ■  Master  Handbook 

of  1001  Circuits— 

Sol  id -St  ate  Edition 

by  krmiatt  Webster  Sessions 
With  this  DuJltawdJQj  reference  in 
hand,  electronics  hobbyists  and 
professionals  will  never  have  m 
search  fur  schemalics  again  Com- 
pletely u  pdaied.  the  boot  ts  rhor- 
ougMy  indeud  and  alt  1001  car- 
euits  are  clearly  illustrated  42f) 
page  v  S I  **.54>  soft  cower 

IOD090  •  1990  North 
American  Callback 
Lists,  over  !»00f00n  licensed  radio 
amateurs  in  all  countries  "f  North 
Amenea   Giscs  ealls.  names,  and 
address  information  &2S.00 

07R25  •  The  RTTY  Uctener 

by  Frrd  (hterman 

ComptleMs>ues  I  through  ?t  I  of  the 
RTTY  LlNtener  Wcwslclter.  Con- 
tains up  to  dale,  hard  to- find  tn- 
f'omutton  on  advance  RTTY  and 
FAX  nwnitonnf  techniques  and 
rreqaeaeiea.  I56pp  S  19,95 

05C6)  ■  Commodore  64 
Troubleshooting  &  Repair 
Guide  by  Robert  C,  Brenner 
This  Knit,  will  guide  yon  Step  by 
slcp  thn  infill  the  complexities  o< 
making  simple  repairs  to  youi 
Commodore  64.  Sl9.S< 


05C16  »C64/128 
for  Amateur  Radio  & 
EJect  ronics  by  Jmeph  Car 
The  e  lee  ironies  hobbyist,  pro 
£  rammer,  engineer,  and  lechmciur 
vseIJ  enjo\  ihe  task-oriented  pro 
grams  for  amateur  radio  and  elec 
ironies  in  ihis  book.  $14.51 

01 AS7  •  The  Shortwave 

Listener's  Antenna 

Handbook  by  Robert  I  Tndste 
If  readers  are  looking  for  ways  i 
heef  up  their  shonwjic  reeeptio 
eapactty  and  increase  listening  cr 
joymeni.  thai  handhmfk  can  ihm 
how  loaecomplish  it  easily  and  ir 
expensively.  $12.0 


I2E76  •  Basic  Electronics 

Prepared  by  the  Bureau  c 
>a*i(rVnwi«t 
Originally  prepared  for  Na%i 
Training  courses  and  l  borough! 
revised  m  1972— now  cs^nually 
now  book.  Cover  the  important  a: 
pects  of  applied  elect ronies  an 
el  ec  ironies  com  mun  Leal  ions. 
567  pp. S10.Q 

I  :E4  ]  *  Second  Level  Basic 
Electronics  Prepared  by  ri 
Bureau  of\anil  Pertoma 
Sequel  to  Roml  Efetttomi'* .  ths> 
ough  ircaiment  of  the  more  a> 
winced  levels  ol  applied  eleeiro 
tea  Ptinda mental  knowledge 
eleetrnmet  w  assumed  Cove  raj 
include*  mierowave  receiving  at 
(ran&miuimjt  Teal  in  ntderly  fas 
wu  and  hundretb  o/  eactltem  di 
325  pp.  $7- 


I0M44  -  World  Atlas 

by  Radio  Amateur  Callbook  in 
20  pp.  of  full  color,  8^4"  x  I0H 
COtttaOtt  Norlli  Polar  projection 
the  world,  map^  of  a3l  seven  con 
nenfs.  West  I ndtes 'Caribbean  arc 
and  Pacsfii  Ocean.  S5. 


05FIJO  •  Solid-Stale  Projects 
You  Can  Build 

by  Rudaf/F,  Graft 
George  J,  Whafen 
Have  you  searched  for  challenging 
innovative  projects,  tmagrnaiivelfc 
designed  and  skillfully  debugged  10 
si  i  mutate  your  own  creative  itimk- 
rng  *  If  mi.  this  hook  was  written  for 
yw*    StP.SP 

0.1  R02  *  HTTY  Today 

*y  Owe  Ingram  K4TWJ 
The  nrw  and  only  up-to-date  RT- 
TY book  in  existence  Cmcfj  ill 
facets  of  RTTY  -  RTT Y  and  Home 
Computers — most  comprehensive 
KTTY  auide  eve?  published.  Fully 
lUuuraied  A  must  for  RTTY  faro 
H 3  page* M.50 


02C30  ■  Trie  Commodore 
Ham's  Companion 

by  Jim  Grnbbi  K9E1 
160  pages  of  uverul  inforrrulion  on 
selecting  a  Cormiiodkjrr  computer 
for  ihc  liiiin  shuck,  where  lo  find 
^peciali/cd  programs,  ihe  Com- 
modore packet  connection,   and! 

$9.5© 


1HM22I  *  US  Military 

Communications  (Pan  1) 
Deals  with  US  Military  cwnmuii- 
cation  channels  in  shortwave. 
Covers  frequencies,  hue  leg  round; 
on  poim  to  point  frequencies  fur  ihr 
Philippines,  Japan  and  Korea  4 1  ndi  - 
an  and  Pacific  Oceans,  and  mure 
102  pages SI 2 .95 

0311323  *  US  Military 

Communications  (Part  2) 
Covers  US  Coastguard,  NASA. 
CAP.  FAA,  Dcpi-  of  Energy.  Fed- 
eral Emergency  Management 
Agency,  Disaster  CummiiDica- 
[KMfc,  FCC.Dcpt.  of  Jusik-c  Front 
MKCioOTJKC.TOpage*. 
$12.95 

03M223  •  US  Military 

Communications  (Part  3 J 
This  pan  completes  the  vast  o^eral  I 
Frequency  list  of  US  Military  scr- 
ees, from  8993  KC  ID  27,944 
KC.7B  pages $12.95 

1 SDW  ■  ISM  Shortwava 
Directory    $th  Edition 

by  Bob  Grvvr 
An  evTfllent  rrraence  for  North 
American  shorlifc-ase  listeners,,  ihii 
DXcr's  bible  is  crammed  wuh  up- 
in  date,  accurate  frequency  and 
ujkt  informal  tun  f'rmn  I04CH2  to 
JGKHf  S  19.50 


IDA  4.  •  All  About  Cubical 
Quad  Antennas 

by  William  On-  W6SAU 
Stuart  Cowan  W2LX 
The    "Classic"  on  Quad  design, 
theory  r  const  ruction,  operation 
New  feed  and  matching  systems 
New  data.  $9.5W 

10A3J4  •  The  Radio  Amateur 
Antenna  Handbook 

by  William  Orr  W6SAI/ 
Smart  Co  van  W2t.X 
Yagt  beam  theory,  construction, 
operation  Were  beams.  5WR 
curves.  Matching  systems.  A 
'"must1 '  for  serious  DXers.  $|  t-50 

10AM*  •  Simple,  Low-cost 
Wire  Antennas  tor  Radio 
Amateurs 

by  William  Orr  W6SAV 
Stuart  Cowan  W2I.X 
All  New!  Low  •cost.  mulr;  hand  an- 
tennas:  inexpensive   beams.    "In- 
visible"  antennas  for  hams  in 
'  c«  Hjgh'*  locations!  New  data. 

I0A342  *  AM  About  Vertical 
Antennas 

by  William  Orr  W6SAlf 
Stuart  Cowan  W21  V 
Effective,  low-cost  vertical 
160  m,  -DX.  niultiband;  compile! 
verticals  for  small  spaces;  ground 
mgiie^ctjuiprneni,  lightening. 

$10.50 

I0A347  *  All  About  VHP 
Amateur  Radio 

by  William  Orr  WASAJ 
DX  propagation.  VHP  Yagi  and 
Quad  beams,  repeaters  and  how 
they  work.  OSCAR  satelliles  and 
how  to  use  them.  ill.1'? 

I6A24  *  Vertical  Antenna 
Handbook.  2nd  edition 

by  Paul  H.  Let  \6PI. 
A  class«c.  Reprinted  with  updates, 
including  nn  addendum  on  antenna 
design  for  I  GO  meters.  AIho,.  feed- 
ing and  matching,  short  verticals, 
ground  effects,  and  more. 
1 19  pages,  paperback,  $9,95 

i>ivtl  •  The  Basic  Guide  to 
VHF/UHF  Ham  Radio 

by  Edward  \l.  \. fit 
This  book  pros  ides  a  first  rate  in- 
troduction to  life  on  the  2  6  and 
1 .25  meter  bands  as  well  as  23.  33. 
and  XI  CM  S6M 


04M54  *  GGTE  Morse  Tutor 
Floppy  disk  for  IBM  PC   XT  AT. 

and  compatibles.  Learn  the  Inter 
national  Morse  code  or  improve 
your  capabilities.  One  diskette  will 
take  you  front  beginner  rhroog  h  ex- 
tra class  tn  easy  self -paced  lessons 
Standard  or  Farnswi>rth  mod. 
Code  speeds  from  I  to  over  J  00 
words  per  minute.  SI9.50 

05E94  ■  Crash  Course  in 
Electronics  Technology 

fry  Ijfuh  E.  Fren&IJr. 
Vv  oh  *  proven  formal  of  pro- 
grammed i  nil  ruction,  this  book 
teaches  you  the  basics  of  electricity 
and  electronic*  in  a  *tcp-by-siep, 
urKknaaad  - 1  S21.5Q 

01 8033  •  Talk  To  The  World: 

Getting  Started  In  Amateur 

Radio  by  Jomtt  P,  IMtx  K3JD 

and  Morton  Keyser  \3\fk 

Provides  information  and  practical 

tip*  on  obtaining  a  nm  ice  Lioenflg, 

Authors  take  the  mystery  out  of 

technical  and  procedural  aspect  *  of 

ham  radio.  ft  1. 50 

09542  *  The  Scanner 
Listener's  Handbook 

fry  Edward  Swtimrr  S2BEE 
Get  the  most  out  of  your  scanner 
radio.  Covers  getting  started,  scun- 
ner?! and  receivers,  antennas,  coax- 
ial cable,  accessories,  computer 
controlled  monitoring,  more. 

S14.95 


035203  *  Radio  teletype 
Press  Broadcasts 

fry  Michael  Hckaay 
Covers  schedules  of  Press  Services 
by  time,  frequency,  and  country 
broadcast  toe  m  English.  French. 
German.  Spanish,  and  Portuguese. 
Del  hi  led  Press  Agency  POtOVJa 
i20pp  $11.95 

05P67  •  Mastering  Packet 
Radio:  The  Hands-on 
Guide  by  Ikrve  Ingram  KfTWJ 
Packet  radio  is  die  htKievt.  moil 
rapidly  expanding  area  of  amateur 
nmunicaiiOAS.   Written  for  the 
amateur  enthusiast,  mustering 
Packet  Radio  will  put  you  on 
the  cutting  edge  of   ihis  digital 
cnrnmunK.aiioiH  revolution. 

$12.50 

1 1T88  •  Tune  in  on  Telephone 
C  a  I  f  s  fry  Tom  Kneiief  A  2  A  ES 
Formatted  as  a  frequency  list  with 
detailed  description  of  each  service 
and  its  location  in  RF  spectrum 
Pr,  n  ides  basic  information  for  casu- 
al ttslehers  getting  Mined  and  dc- 
taib  for  Ardent  enthusiasts.  S2Z50 


TRANSMITTER 
HUNTING 


01  TO  I  ■  Tran  emitter 
Hunting:  Radio  Oi: action 
Finding  Simplified 
byjmeph  A  Ww/I  K§OV and 
Thttrnm  \   Curler  WB6V2Z 
£tfpa£c*.24#ifbist*  SI7^0 

03K2O5  •  Guide  to  Radio- 
teletype  (RTTY |  Stations 

fryjf.  Klinficnfuss 
Updated  boob  covers  al  I  RTTY  sia  - 
lions  from  3MHz-30MHz,  Press. 
Military.  Commercial.  Mcteo. 
PTTs+  Embassies,  and  more. 
105  pp.  §12*95 


WP33  *  The  Pirate  Radio 
Directory  1990  Edition 

by  f  ,«>rg*  Zeller 
Contains  data  on  st>roe  UMl  pirate 
s  Lii  1 1  oris,  tic  live  during  1989,  Kowto 
tunc  in  pirate  broadcasis  and  jet 
QS  Ls  from  the  station*  S7+95 


THE  WORLD    $4.00 


How  can  the  World's  Bcsl  DX  Map  000  only  54,00?  Obvi» 
ousty.  a  serious  blunder  which  you  should  lake  advantage  of 
before  we  discover  it.  This  is  the  only  wo  rid  m;ip  in  hi  act; 
and  white  so  you  can  col  or  in  the  countries  a.s  you  work  [hem! 
Further,  it  has  almost  all  of  the  official  IARU  400  ootmifiei 
on  it .  which  no  other  map  at  any  price  has, 


CODE  TAPES 

( Jtrr  an.t*rf  n  ■  ihr  tm-ttHlr  hrrm-tm-hfi  a  m  muke  the  tadi  WQ  i  tmpie  ft?  learn  thai  ■  r  | 
a  lum-pn ihffm  HrrrH'ith  ihr  WArM  x  Aiitest  t'ndt  CtfUne  —  Irn t  rtfttUiUMiiUi*  (■</)■■ 
mme  ftmtem  OMfir  Hermiej  **0  imvsmt  mew  iboema  wu.iv  b  >  jSatture-prtwf.  Mm* 
penpi*  mmd4rio  ***/>  tkrvmtmmr&nnctmtojkr  mtmdt*t  ieu  r**i  thfrrhmr* 
flji  *  ,m  frirrtru i  ttati  The  SmAler  Penpfr  mi**  4i^  fi i*w  hp  m  inker  cade  <wvi 
fifitt  tfa  i  inr  ifi  wi  the  jub  tft  a  Jiffy.  Gttin^^fiff  your  Ceneml  f  ft  t  about  time  Vw  the 
ttufi-  Breaker  nvtl  ftm  'ft  he  iherr  before  yfiv  kturw  is  A  week  •tiwultt  Af  it.  Warning , 
yjv.jsm  fade  aimon  tmunaNy  tjuwztn  w  eotae  irreperubif.  trreversphtr.  perma- 
kmttt  tmrte  Wmtmr  mecefa  mi  re^atdhdm  nmtunrrjbr  xtvrhmt 
imdiw^-mlkiMtitoMAewm^HtmtttkrCi-^tfugtetaTfthepmiape 


I5S003  •  Communications 
Satellites  (3rd  Edition) 

fry  Larry  Van  Horn 
Chapters  mi  channels  mi  urn  hand 
plans,  transponder  identificaiiori, 
intemaiMioaJ  s4ieltites,more   V?+00 

D7A66  •  Aeronautical 
Communications  Handbook 
fry  Robert  /■..  Evan* 
Exhaustive,  schotarly  ireaunem  of 
shortwave  a^ronauucal  luicamg- 
Wcll  organized,  up-lo-date 
266  pp  5J9.95 

<j"r:o  *  A  Radio  Journal 
t 91 2- 1940 

fry  fiiux  Renrxaker  W9CRC 
A  facinaiin^  trip  through  time. 
Easy  to  read  and  informative,  edu 
otUnnaJ  and  entertaining.  A  trip 
down  memory  Lone  to  the  early 
days  of  radio.  17,95 

2UM09U  •  Computing  Across 
America 

fry  Steven  A  Rabem  K4M&E 
Roberts  has  written  articles  for  7.1 
Magazine  aboui  die  technical  as- 
pects of  his  US  tour  cm  his  recum- 
bent btcytie.  Coser>  his  adven 
tures.  people  he  met,  and  places  he 
saw  If  your  lifestyle  seems  a  little 
conftm ng ,  read;  this  hook      S9.95 


03S04  •  The  Hidden  Signals 
on  Satellite  TV 

fry  Thomas  P.  Harrington 
and  Bob  Cooper  Jr. 
New  book  shown  and  iclts  hi>w  to 
tune  in  the  many  thousands  of  Tele 
ptKinc.  Data,  Telex. Teletype.  Fac- 
simile Signals  <]fl  most  of  the  TV 
Satellites,  covers  equipment, 
hookups,  where  to  tune.  Only  book 
covering  these  secret  liignali  on  the 
i^iclhtes,  plus  all  suhcamers. 
234  pp.  SI 9.50 


06S57  »  1990  Passport  to 
World  Band  Radio 
fry  International  Bwadra&ing 
Services,  Ltd. 
You  can  have  the  world  al  your 
firujfenips.  You'll  get  the  latest  sta- 
tion and  time  grids T  the   1990 
Buyer's  Guide  and   more.   384 
page*  SI  4, 50 

-  »  Pirate  Radio  Stations: 
Tuning  Into  Underground 
Broadcasts  fry  Andrew  R.  Voder 
While  it  may  be  illegal  to  operate  a 
pirate  station ,  there  aren't  jnv  laws 
against  listening  to  nine.  Compre- 
hensive guide  to  tuning  in.  identify ' 
mg.  and  contacting  the  most  unpre- 
dktabie  stations  on  the  radio 
spectrum    192  pp.  1 12.50 

OIA70  *  Practical  Antenna 

Handbook  fry  Joseph  J.  Can- 
Will  help  you  design,  build,  modi 
r>,  and  install  your  own  antennae. 
Carr.  a  20-year  seteran  of  tec  hn  teal 
writing,  has  a  umi|uc  -ibuhu  io 
present  complex  technical  concepts 
in  an  easy-to-undersuind  way. 
4lr>pp  $21.50 

1 11-52  •  FerreiTs  Confidential 
Frequency  List 

(  nmpiirdbyA.G.  HaUigrj 
All  freuucnciex  from  4MH*-28MH/ 
covering  ship,  embassy .  ancoT  Vol  - 
met.  Interpol,  numbers.  Air  Force 
One/Two.  more,  376 pp.     $19.50 


3T05    -Genesis"  S5.95 

*pm— This  is  the  beginning 
jpe.  taking  you  through  (he 
o  letters.  10  numbers,  and  nee- 
tasry  puncluaticin,  complete 
iih  practice  every  blep  of  the 
ay  The  ease  of  learning  gives 
nnfidence  even  to  the  faint  of 
Dart. 


IT  I J  "Back  Brwdter"  $5,95 
3+  wpm— Code  groups  again, 

a  brisk  13+  wpm  so  you'll  be 
ally  al  eaae  w^ien  you  si  J  down 

fmnt  of  a  steely -eyed  volun- 
er  examiner  who  starts  send- 
g  you  plain  lattguafifi  code  at 
ily  M  per  You'll  need  this 
,ira  margin  to  overcame  the 
eer  panic  universal  in  most 
st  situations.  You've  come 
is  far.  so  don')  get  code  shy 
Mr* 


73TOo  *'Tlie  Stickler"  $5,95 
4  i  wpm — This  a  the  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  u"»  also  the  tape  for  the 
Novice  and  Technician  Ifoeosei  1 1 
is  comprised  of  one  solid  hour  of 
code.  Characters  are  sent  at  13 
wpm  and  spaced  at  5  wpm.  Code 
groups  arc  entirely  random  charac- 
ters sern  in  groups  of  live— defi- 
nitely not  mctttori/ahle' 


73T20  "CpuraGiMHJs"  $5.95 
20  -  Mpm—Congraiulati(m->' 
Okay,  the  challenge  of  code 
is  what's  gotten  you  (his  far.  so 
don'i  i|uii  juiw.  Go  for  the  extta 
class  license.  We  send  the  code 
Caster  than  20  per.  It's  like  wear- 
ing lead  weights  on  your  feet 
when  you  run:  You'll  wonder 
why  the  CJtatr.iiui  is  sending  no 
idowlv' 
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Notes  from  the  elk 


Special  ATV  Issue 

In  this  issue  we  highlight  a  facet  of 
amateur  radio  that  has  really  excited 
me  for  many  years:  Fast-Scan  Amateur 
Television,  commonly  known  as  ATV.  1 
was  In  high  school  when  I  found  out  I 
could  actually  operate  my  very  own 
television  station  from  my  house  I  im- 
mediately tore  apart  my  parents'  UHF 
tuner  and  modified  it  to  tune  in  the  two 
active  ATV  stations  m  town.  Even 
though  this  was  shortly  after  the  first 
TV  signal  had  been  sent  back  to  Earth 
from  the  Moon,  I  think  I  was  more 
thrilled  to  see  Dan  W8PXU  and  Bob 
W8RSK  waving  at  me  on  our  old 
1960s"  TV 

Back  then  the  hardest  part  was  find- 
ing a  source  of  video  to  transmit. 
Things  have  changed  dramatically 
over  the  past  few  years!  With  the  ad- 
vent of  inexpensive  VCRs.  carrv 
corders.  surplus  security  TV  cameras 
and  home  computers,  lodays  ATVer 
can  choose  from  all  kinds  of  video 
sources.  With  several  sources  of  com- 
mercially available  ATV  equipment, 
you  no  longer  have  to  be  an  electronics 
genius  to  join  in  the  fun. 

Add  Ihe  dimension  of  sight  to  your 
amateur  radio  eommumcationsT  Have 
a  problem  with  getting  a  computer  pro- 
gram to  run?  Maybe  you  need  some 
help  with  troubleshooting  a  piece  of 
equipment.  Think  of  how  much  easier  it 
would  be  to  show  your  friend  the  pro- 
gram or  your  sick  rig  directly  on  his  TV 
set! 

There  are  many  different  facets  of 
ATV  operations  DXing  (the  world 
record  ts  over  1000  miles  on  the  70cm 
band),  experimenting  with  the  latest 
video  circuitry,  showing  off  your  latest 
computer  programs,  public  service 
(parades,  special  events  and  emergen- 
cy communications)  and,  of  course, 
jusi  sitting  back  watching  each  other 
hamming  it  up  on  TV!  Don't  wait  anoth- 
er 20  years  for  the  real-time  video- 
phone^— ifs  here  now  in  the  form  of 
ATV. 

New  Heights  for  Amateur  Radio 

II  only  takes  a  few  rides  in  a  private 
airplane  or  hot  air  balloon  to  get 
hooked  on  flying.  Unfortunately,  these 
opportunities  are  fairly  rare  and  costly 
If  only  there  was  a  way  to  see  this  view 
more  often.  How  about  rigging  up  an 
R/C  aircraft  with  ATV?  Imagine  being 
able  to  fly  along  with  your  R/C  mod- 
el put  yourself  right  in  the  cockpit 
and  really  experience  the  excitement 
of  flymg  from  the  safety  of  your 
ham  shack,  All  thrills  and  NO  chills! 
This  issue  of  TShrghiighls  what  can  be 
done  with  R/C  aircraft  and  rockets.  I  Ve 
taken  this  idea  one  step  further  to  send 
my  ham  station  right  on  up  to  the  edge 
of  space  with  weather  balloons,  result- 
ing in  one  whale  of  a  ride,  it's  quite  an 
experience  to  parachute  20  miles  back 
to  earth,  all  the  while  knowing  I  hat  your 
feet  are  on  solid  ground! 

Getting  Started  on  ATV 

The  best  way  to  get  involved  is  to  find 


Bill  Brown  WB8ELK 


some  local  ATVer s  to  demonstrate 
their  station  setups  lor  you.  Check  into 
the  weekly  ATV  net  on  3. 871  MHz  each 
Tuesday  night  between  8  and  9:30 
p.m.  We1  II  be  glad  to  help  you  out.  If 
you  know  of  local  ATV  activity  you  may 
be  able  to  tune  in  with  just  a  cable- 
ready  TV  or  VCR.  as  long  as  you  have 
an  outside  antenna.  It  turns  out  that 
cable  Channels  57  through  60  coincide 
with  our  ATV  frequencies  on  the  70cm 
band. 

The  following  list  should  help  you 
find  out  more  about  ATV  and  available 
equipment; 

ATV  Publications 

ATVO  (Amateur  Tefevison  Quarter- 
ly), 1545  Lee  SI..  Suite  73,  Oes  Flames 
IL  60018,  Phone;  (70S)  298-2269, 

CO-TV  ( British  Amateur  Television 
Club)  Dave  Lawton  G0ANO,  "Grene* 
hurst."  Pjnewood  Road,  High  Wy- 
combe. Bucks,  England  HP  12  400. 
The  U.S.  agent  for  membershtp/sub* 
scnptions  is  Wyman  Research  Inc., 
R.R.  #1,  Box  95,  Waldron  IN  46182 
Phone:(317)525-6452. 

SPEC-COM  Journal,  P.O.  Box  1002, 
Dubuque  IA  52004-1002,  Phone:  (319) 
557-8791 

VHFCommuntcattons  (German  pub- 
lication that  has  quite  a  few  ATV  arti- 
cles), UKWbenchte.  Jahnstr,  14.  Post- 
fach  80,  D-8523  Baiersdorf,  West 
Germany  9133  47-0.  The  U.S.  agent  is 
Timektt,  P.O  Box  22277,  Cleveland 
OH  44122.  Phone:  (813)953^1506. 

ATV  Manufacturers 

AEA,  P.O.  Box  2160.  Lynn  wood  WA 
98036.  Phone:  (206)  775-7373.  Manu- 
factures ATV  transceiver  model  FSTV- 
430A  and  associated  antennas, 

Communications  Concepts.  Inc., 
121  Brown  St..  Dayton  OH  45402. 
Phone;  (513)  426-8600.  ATV  down- 
converter  kits. 

North  Country  Radio.  P.O.  Box  53-A. 
Wykagyl  Station.  New  Rochelle  NY 
10B04  Phone:  {914}  235-6611.  Send 
an  5ASE  for  a  catalog  covering  a  vari- 
ety of  video  related  projects,  including 
two  ATV  transmitter  kits, 

P.C.  Electronics,  2522  Paxson  Lane, 
Arcadia  CA  91007-6537.  Phone;  (B18) 
447-4565.  One  of  the  longest-standing 
ATV  manufacturers.  They  offer  a  large 
selection  of  ATV  modules  as  we  If  as 
complete  transceivers  and  antennas. 

TO.  Systems,  2420  Superior  Dr.'B\ 
Pantego  TX  76013.  Phone;  (617)  861- 
5864.  Produces  a  high-quality  lineup  of 
mast- mount  able  AM  and  FM  ATV  mod- 
ules operated  by  a  control  system  in 
the  shack 

Wyman  Research,  Inc.,  R.R.  #1,  Box 
95,  Waldron  IN  46182.  Phone:  (317) 
525-6452  ATV  transceivers,  receive 
converters,  transmitters,  also  carries  a 
lineup  of  FM  ATV  systems. 

A  number  of  other  companies  offer 
antennas,  amplifiers,  and  accessories 
suitable  for  ATV  With  this  kind  of  man- 
ufacturer support  we  may  gam  quite  a 
few  newcomers  to  ATV  in  the  near  fu- 
ture Hope  to  SEE  you  real  soon' 
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Jim  Gray  W1XU 
POBox  1079 
Payson  AZ  85541 

Good  to  Excellent  DX 

The  first  two  weeks  of  the  month 
are  expected  to  be  very  good  for 
radio  propagation  on  the  HF 
bands  from  the  early 
morning  to  the  late 
evening  hours. 

The  usual  summer 
static  on  the  lower  HF 
bands  will  prevail,  but 
in  general  you  can 
expect  good  to  excel- 
lent DX  conditions  on 
alt  HF  bands.  The  last 
two  weeks  of  the 
month,  however,  are 
likely  to  be  disturbed, 
with  only  fair  to  poor  DX 
conditions  on  many 
days. 

The  worst  days,  with 
the  greatest  ionospher- 
ic and  atmospheric  up- 
sets, will  occur  on  or 
around  August  19-20, 
25.  and  30. 

On  August  6,  the 
moon  will  be  full,  with  a 
partial  lunar  eclipse  vis* 
ible  from  S.W.  Alaska. 
the  Pacific  Ocean. 
Antarctica.  South  and 
East  Asia,  and  Aus- 
tralasia. 

As  always,  listen 
to  WWV  at  18  min- 
utes after  each  hour 
for  current  updates 
on  trends  and  condi- 
tions. The  bands  at 
this  time  of  year  will  be 
making  their  transition 
from  summer  to  fall 
conditions,  and  will 
generally  be  improving 
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each  day  toward  September.  This 
period,  of  course,  is  the  prime 
time  for  DXpeditions.  so  anyone 
interested  in  rare  DX  ought  to 
have  a  ball  in  August.  Keep  a 
sharp  lookout  for  unusual  call- 
signs. 
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TRI-BAND  FM  Transceiver 

Kenwood  brings  you  yet  another 
breakthrough  -  the  TM-941 A  TRI- 
BAND  FM  TRANSCEIVER.  Now  you 
can  operate  on  three  bands  - 144, 
450t  or  1200  MHz  —  with  one  radio! 
This  rig  even  gives  you  full  duplex, 
cross-band,  triple-band  repeat! 

•  High  power  output 

50  W  on  144  MHzf  35  W  on  450  FVIHz, 
and  10  W  on  1200  MHz.  (Selectable 
tow  power:  5  and  10  Wf  1 W  on 
1200  MHz.) 

•  Wide  band  receiver  coverage. 
118-174, 438-450  (400-4  7  5  after 
modification),  1240-1300  ( 1210-1330 
after  modification)  MHz,  TX  on 
Amateur  bands  only  Modifiable  for 
MARS/CAR  Permits  required. 

•  CTCSS  encode/decode  built-in. 

38  sub-tones  selectable  from  the 
front  panel 

•  Cross- band  repeat  function. 
Selectable  single  or  dual  input!  Off- 
set function  on  output,  allows  sim- 
plex to  repeater  repeat! 


Individual  volume  and  squelch  con- 
trots  help  you  "sort  out"  the  signals, 

•  Detachable  front  panel. 

Use  the  optional  PG-4K  or  PG-4L  to 
mount  the  front  panel  remotely 

•  Selective  calling  option  (DTU-2). 
Selectively  call  a  single  station, or  call 
a  group  with  DTMF  tones. 

•303  memory  channels. 
Store  everything  you  need  for  effi- 
cient operation.  All  channels  allow 
you  to  store  "odd  split"  repeaters. 

•Versatile  scanning  functions. 
Band  scan,  memory  scan  and  pro- 
grammed scan  with  carrier  or  time 
operated  stop. 

•NEW!  Auto  memory  scan. 
Automatically  memorizes  a  busy  fre- 
quency while  scanning  the  band! 

•  Automatic  repeater  offset  on  2  m. 
Plus  or  minus  600  kHz  for  144  MHz, 
±5  MHz  on  450  MHz,  and  ±12  or 

20  MHz  for  1200  MHz.  (Manual  offset 
for  450  and  1200  MHz.) 

•  Fixed  detect  output. 
For  packet  operators! 

•  Multifunction  DTMF  mic  supplied. 

•  Auto  power  off  and  time-out  timer. 


step  dimmer  control. 
Selectable  4-step  dimmer  control 

•  Three  separate  antenna 
and  speaker  connectors. 

For  maximum  performance. 

Optional  Accessories: 

•  DTU-2  Digital  paging  (DTMF)  unit 
g  PG-4K,  PG-4L  Front  panel  cable 
kits  •  MC-45  Multi  function  mic. 

•  MB-11  Extra  mounting  bracket 

•  SP-41,  SP-50B  External  mobile 
speakers  *  PG-3B  DC  line  noise  fitter 

•  PS-430  Power  supply  •  PG-2N  DC 
power  cable. 

Compleie  service  manuals  are  available  to*  at\  Kenwood 
transceivers  and  most  accessories. 
Specifications,  features,  and  prices  am  subject  to  change 
without  notice  or  obligation. 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

RQ  BOX  22745, 2201  E.  Dominguez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
P.Q  BOX  1075, 959  Gana  Court 
Mississauga+  Ontario,  Canada  L4T  4C2 

KENWOOD 

, .  .pacesetter  in  Amateur  Radio 


